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PREFACE 



AMERICAN EDITIION. 



In a country where the Heliographic Science is exerting such 
powerful influence as it is now creating in America, it is highly 
desirable that the means for pushing investigation should be within 
the reach of every ambitious mind. The world is indebted to our 
country for the most eminently successful Daguerreotypes, and we 
should be also foremost in our exertions to develope new truths, and 
difluse the result of our experience aad research ; at the same time 
we should employ to the best advantage the experience of others. 
In doing so, I have taken advantage of the present opportunity to 
present to the American public one of the most valuable produc- 
tions from the pen of one of England's most gifted philosophers. 

To comment upon this work would not add in the least to its 
importance, while by placing it within the hands of every Da- 
guerreian, each can glean from its pages such information as to 
enable him to form his own conclusion. 

America presents the means of furnishing constantly such infor- 
mation as may tend to the elevation of this beautiful art As 
one I will mention the Daguerreian Journal^ which makes its 
semi-monthly appearance, bearing with it the latest developments 
or improvements. This is the oldest publication of the kind in 
tJie world. 

Since the author^s prefsu^e was written, proof of another improve- 
ment has presented itself. This is the Heliochromej a process of 
producing the colours of nature, discovered by M. Niepce de St 
Victor, a Frenchman. Mr. Hill, of the State of New York, still 
lays daim to a similar discovery. Of the justice, to my knowledge, 
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no one has become fully satisfied by ocular demonstration. Yet it 
is hoped he has all that he has led the public to expect 

No pains ha^e been spared on my part to render the American 
edition worthy of the patronage of every lover of the science in this 
country. 

S. D. HUMPHREY. 

JVefo York, January, 1852. 



Digitized by 



Googk 



AUTHOR'S PREFACE. 



It is now ten years since the Popular Treatise ok the Art or 
Photography was published. During the period which has 
elapsed the most important advances have been made in the pro- 
cesses by which sun-drawn pictures are obtained ; and with each 
step of progress new lines of research have been opened, and con- 
siderably advanced our knowledge of the influences exerted by the 
solar radiations on the great phenomena of Nature. 

A reprint of the " Popular Treatise " was at first intended, with 
such additions as might be necessary from the improved state of 
our knowledge. It was, however, found impracticable to do justice 
to the subject in this way ; therefore, an entirely new arrangement 
has been adopted, and only so much of the original work retained 
as represented the history of one of the most beautiful of the 
applications of Physical Science to Art. 

That we may expect still further improvements is shown by the 
fact that while these pages have been passing through the press, 
Mr. Hill, of New York, has announced the discovery of a process 
by which external Nature may be copied in aU the beauty of 
colour; and Mr. Fox Talbot has exhibited at the Royal Institution 
an experiment proving the discovery of a process so exquisitely 
sensitive that an impression is faithfully made by the instan- 
taneous illumination produced by an electric spark. With these 
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examples fresh before us, what may we not hope for from the 
persevering industry of those who have embraced this interesting 
line of research ? 

The present Treatise includes everything published up to the 
present time ; and all the manipulatory details of each process are 
rendered as simple as possible, and as familiarly expressed as was 
practicable, without sacrificing the necessary details. 

ROBERT HUNT, 
London, July, 1851. 
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PHOTOGRAPHY. 

CHAPTER I. 

EARLY HISTORY OF PHOTOGRAPHY. 

It is instructive to trace the progress of a discovery, from the first 
indication* of the truth, to the period of its full development, and 
of its application to purposes of ornament or utility. The pro- 
gress of discovery is ordinarily a slow process, and it often hap- 
pens that a great fact is allowed to lie dormant for years, or for 
ages, which, when eventually revived, is found to render a fine in- 
terpretation of some of Nature's harmonious phenomena, and to 
minister to the wants or the pleasures of existence. Photography 
is peculiarly illustrative of this position. 

The philosophers of antiquity appear to have had their atten- 
tion excited by many of the more striking characters of Hght 
Yet we have no account of their having observed any of its che- 
mical influences, although its action on coloured bodies — deepening 
their colour in some cases, and discharging it in others — must have 
been of e very-day occurrence. The only facts whidi they have 
recorded, are, that some precious stones, particularly the amethyst 
and the opal, lost their sparkle by prolonged exposure to the rays 
of the sun. 

It has been stated — ^but on doubtful authority — ^that the jugglers 
of India were for many ages in possession of a secret process, by 
which they were enabled in a brief space to copy the profile of any 
individual by the action of light. However this may have been, 
it does not appear that they know anything of such a process in 
the present day. 

The alchemists, amidst the multiplicity of their manipulatory 
processes, in their vain search for the philosopher's stone and the 
elixir vitce, stumbled upon a peculiar ^mbination of silver with 
chlorine — an element unknown to them — which they called horn 
silver — as, by fusion, the white powder they obtained by preci- 
pitation was converted into a horn-like substance. They ob- 
served that this horn silver was blackened by light, and as they 
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2 SARLT HISTORY OF PHOTOORAFHY. 

taught that " silver only differed from gold in being merciuy inter- 
penetrated by the sulphureous principle of the sun's rays," they 
concluded that this change was the commencement of the process 
by which their dreams were to be realised. Failing, however, to 
produce gold from horn silver, the fact of its blackening was simply 
recorded, and no further investigations were made into this re- 
markable phenomenon. 

The illustrious Scheele, in his admirable Traite de VAir et du Feu^ 
gave us the first philosophical examination of this pecuhar change 
in the salts of silver, and showed the dissimilar powers of the 
different rays of light in effecting this change. In 1801, Ritter 
proved the existence of rays a considerable distance beyond the 
visible spectrum, which had the property of speedily blackening 
chloride of silver. These researches excited the attention of the 
scientific world : M. Berard, Seebeck, BerthoUet, and others, directed 
their attention to the peculiar condition of the different rays in 
relation to their luminous and chemical influences ; while Sir 
William Herschel and Sir Henry Englefield investigated the calo- 
rific powers of the coloured rays, and were followed in these inves- 
tigations by Seebeck and Wunsch. Dr. WoUaston pursued and 
published an interesting series of experiments on the decom- 
position effected by light on gum guaiacum. He found that paper 
washed with a solution of this gum in spirits of wine, had its yellow 
colour rapidly changed to green by the violet rays, while the red 
rays had the property of restoring the yellow hue. Sir Humphry 
Davy observed, that the puce-coloured oxide of lead became, when 
moistened, red, by exposure to the red ray, and black when ex- 
posed to the violet ray ; that hydrogen and chlorine entered into 
combination more rapidly in the red than in the violet rays, and 
that the green oxide of mercury, although not changed by the 
most refrangible rays, speedily became red in the least refrangible. 

The revival of gold and silver from their oxides, by the action of 
the sun's light, also occupied the attention of Count Rumford, who 
communicated two papers on this subject to the Royal Society. 
These, and some curious observations by Morichini and Configliaclii, 
M. Berard and Mrs. Somerville, on the power of the violet rays to 
induce magnetism in steel needles, are the principal points of dis- 
covery in this branch of science, previously to the announcement of 
the Daguerreotype. Seebeck and BerzeUus investigated this in- 
volved subject : it has again and again engaged the attention of ex- 
perimentalists ; but to the present time it may be regarded as an unset- 
tled point,whether magnetism can be induced in steel by the solar rays. 

A statement has been made by the French, to the effect that M. 
Charles was in possession of a process by which portraits could be 
obtained by the agency of sunhght, producing a dark impres- 
sion upon a prepared surface. This is, however, ezoeedingl'^ 
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EARLY HISTORY OF PHOTOGRAPHY. 3 

doubtful, and even the Abbe Mo3mo in his Repertoire states, that 
M. Charles never disclosed any fiact connected with his hypothe- 
tical discovery, and that he left no evidence behind him of ever 
being in possession of such a secret process : we may therefore 
fairly infer that this is a vain boast. The earliest recorded at- 
tempts at fixing images by the chemical influence of light, are 
those of Wedgwood and Davy, published in the Journal of 
the Royal Institution of Great Britain, in June, 1802. Neither 
of these eminent philosophers succeeded in producing a pre- 
paration of sufficient sensitiveness to receive any impression 
from the subdued light of the camera ol;)scura. By the solar 
microscope, when the jjrepared paper was placed very near the 
lens, Sir H. Davy procured a faint image of the object therein ; 
but being unacquainted with any method of preventing the further 
action of hght on the picture, which is, of course, necessary to 
secure the impression, the pursuit of the subject was abandoned. 
From this period no attempt was made to overcome the difficulties 
which stopped the progress of Davy, until 1814, when M. Niepce, 
of Chalons, on the Saone, appears to have first directed his atten- 
tion to the production of pictures by light 

It does not seem his early attempts were very successful ones ; 
and after pursuing, the subject alone for ten years, he, from an ac^ 
cidental disclosure, became acquainted with M. Daguerre, who had 
been for some time endeavouring, by various chemical processes, to 
^ the images obtained with the camera obscura. In December, 
1829, a deed of copartnery was executed between M. Niepce and 
M. Daguerre, for mutually investigating the subject. 

M. Niepce had named his discovery Heliography.* In 1827, he 
presented a paper to the Royal Society of London, on the subject ; 
but as he kept his process a secret, it could not, agreeably with 
one of their laws, be received by that body. This memoir was accom- 
panied with several designs on metal, which were afterwards distri- 
buted in the collections of the curious, some of them still existing in 
the possession of Mr. Robert Brown, of the British Museum. They 
prove M. Niepce to have been then acquainted with a method of 
forming pictures, by which the lights, semi-tints^ and shadows, 
were represented as in nature ; and he had also succeeded in ren- 
dering his Heliographs^ when once formed, impervious to the fur- 
ther effects of the solar rays. Some of these specimens appear in 
the state of advanced etchings ; but this was accomplished by a 
process similar to that pursued in common etchings, to be hereafter 
explained. Glass, copper plated with silver, and well planished 



^ SuD-drawiog ; a more appropriate name than Photography, since there 
are reasons for believing that light is not the agent producing those so-called 
"light drawn" pictures. 
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4 EARLY HISTORY OF PnOTOGRAPHT. 

tin plate, were the substances on which M. Niepce spread his sen- 
sitive preparations. Paper impregnated with the chloride or the 
nitrate of silver was the material first selected by M. Daguerre. 
Heliography does not appear at any time to have produced very deli- 
cate eflfects. The want of sensibility in the preparation, — ^the resin 
of some essential oils, particularly the oil of Lavender, or asphal- 
tum dissolved in spirit, — rendered it necessaiy that the prepared 
plate should be exposed to luminous influence from seven to twelve 
hours. During so protracted an interval, the shadows passed from 
the left to the right of objects, and consequently all the fine effects 
arising from the contrasts of light and shade are destroyed. The 
firet attempts of Daguerre appear to have Jbeen little more success- 
ful than those of Wedgwood. 

The discovery of Daguerre was reported to the world early in 
January, 1839 ; but the process by which his beautiful pictures 
were produced was not made known until the July foUowinjr, 
after a bill was passed, securing to himself a pension for life 
of 6,000 francs, and to M. Isidore Niepce, the son of M. Niepce 
above mentioned, a pension for Ufe of 4,000 francs, with one half 
in reversion to their widow.^. It is to be regretted, that after 
the French Government had thus hberally purchased the secret 
of the process of the Daguerreotype, for '* the glory of endotoingr 
the world of science and of art with one of the most surprising 
discoveries that honour their native land^'^ on the argument that 
^Hhe invention did not. admit of being secured by patent^ for as 
soon as published all might avail themselves of its advantages''^ 
that it should have been guarded by a patent right in England. 

On the 31st of January, 1839, six months prior to the piubhca- 
tion of M. Daguerre's process, Mr. Fox Talbot communicated to 
the Royal Society his photographic discoveries, and in February 
he gave to the world an account of the process he had devised for 
preparing a sensitive paper for photographic drawings. In 
the memoir read before the Royal Society, he states — "In the 
spring of 1834, I began to put in practice a method which I had 
devised some time previously, for employing, to purposes of utihty, 
the very curious property which has been long known to chemists 
to be possessed by the nitrate of silver, namely, its discolouration 
when exposed to the violet rays of light" From this it appears 
that the English philosopher had pursued his researches ignorant 
of what had been done by others on the continent It is not ne- 
cessary to enlarge, in tlus place, on the merits of the two dis- 
coveries of Talbot and Daguerre ; but it may be as well to show 
the kind of sensitiveness to which Mr. Talbot had arrived at this 
early period, in his preparations ; which will be best done by a brief 
extract from his own communication. 

** It is so natural," says this experimentaUst, ^* to associate the 
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idea of labour with great complexity and elaborate detail of exe- 
cution, that one is more struck at seeing the thousand florets of an 
Agrostis depicted with all its capillary branchlets (and so accu- 
rately, that none of all this multitude shall want its Uttle bivalve 
calyx, requiring to be examined through a lens), than one is by the 
picture of the large and simple leaf of an oak or a chesnut. But 
in truth the diflficulty is in both cases the same. The one of these 
takes no more time to execute than the other; for the object which 
would take the most skilftil artist days or weeks of labour to trace 
or to copy, is effected by the boundless powers of natural chemistry 
in the space of a few seconds." And again, " to give some more 
definite idea of the rapidity of the process, I will state, that after 
various trials, the nearest valuation which I could make of the time 
necessary for obtaining the picture of an object, so as to have pretty 
distinct outlines, when I employed the full sunshine, was half a 
second^ This is to be understood of the paper then used by Mr. 
Talbot for taking copies of objects by means of the solar mi- 
croscope. 

Prom this period the progress of photography has been rapid. 
Sir John Herschel has devised many extremely ingenious and 
useful methods for preparing and fixing the drawings; and the 
curious scientific results which he has obtained, whilst studying 
the peculiar functions of the different rays of light, and of the va- 
rious photographic materials which he has employed, are of the 
highest importance. It were useless to enumerate all who have 
by their experiments produced practical improvements in the art ; 
particularly as these will be noticed under the different sections to 
which their discoveries properly belong. The processes on paper, 
as well as those on metallic plates, have been improved, untU it 
appears that the highest degree of sensibility has been produced 
of which any chemical compounds are susceptible. We have only 
now to study the means by which facilities may be given to the 
mechanical arrangements, and the best optical conditions obtained, 
to render the photographic art at once as perfect as its results are 
beautiful. 
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CHAPTER n. 

OEI7EBAL REMARKS ON THE SOLAR AGENCT PRODUCING CHEMICAL 
CHANGE. 

The use of paper as the material upon which the coating that is to 
undergo a chemical change by exposure to solar radiations should 
be spread, claims our earliest attention on several accounts. 
Wedgwood and Davy employed paper and white leather in their 
earliest experiments; and Mr. Talbot's results, obtained also on 
paper, claim priority, as far as publication is concerned, over any 
other photographic process. For a long time the employment of 
paper was confined to our own country, our continental neighbours 
devoting their inquiries to the processes and physical phenomena 
connected with the use of the metallic plates, constituting the 
tablets employed by Daguerre. 

Reasons still more important than these may be assigned. Not- 
withstanding the statements which have been too often re- 
peated, to the effect that the practice of photography is exceedingly 
easy, that the manipulatory details of preparation present no diffi- 
culties, and that little more is necessary than to place a paper in a 
camera obscura, obtain a picture, and take it out again ; it is a 
common complaint with amateurs that failures beset them at every 
stage of the process, and frequently they have abandoned the prac- 
tice of photography in despair. 

To pursue photography with success, it is essentially necessary 
that, by practice, the hand should be accustomed to the numerous 
manipulatory details; that, by repeated experiments, the causes 
leading to failure should be ascertained ; and that a knowledge of 
the conditions under which the chemical changes take place should 
be obtained. This study, without which there will be no real suc- 
cess, is most favourably pursued by experiments on paper ; and 
such are therefore recommended to the amateur when first he 
enters upon this interesting pursuit ; proceeding only to the deli- 
cate processes of the Daguerreotype when he has mastered the 
rudimentary details of the more simple forms of actino-chemistry. 

Previously, however, to explaining the practice of photography, 
it appears important that the physical conditions of the elements 
with which we have to work should be understood. 

The sun-beam is our pencil, and certain delicate chemical prepa- 
rations form our drawing-board. Every beam of light which flows 
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from its solar sotiroe is a bundle of rays, having each a very dis- 
tinct character as to ooloar and its cheniical functions. These rap 
are easily shewn by allowing a pencil of sunlight to &11 on one 
angle of a prism : it is bent out of its path, or refrmted, and an 
elongated image is obtained, presenting the various colours of 



Violet. 




GreoD. 
Yellow 
Orange. 
Red. 



which Light appears to be constituted — red, orange, yellow, green, 
blue, indigo, and violet. This coloured image is called the solar or 
the prismatic spectrum. The red ray, being the least refracted, is 
found at the lower edge, and the violet, being the most so, at the 
other extremity of this chromatic series. Below the ordinarily 
visible red, another ray of a deeper red, distinguished as the ex- 
treme red, or crimson ray, may be detected, by examining the whole 
through a deep blue glass ; and, by throwing the spectrum upon a 
piece of yellow paper, another ray appears at the violet extremity, 
named by Sir John Herschel the lavender ray. 

The original spectrum of seven bands of colour was examined by 
Sir Isaac Newton, and that eminent philosopher determined that a 
given degree of refrangibility indicated a given colour ; that the 
colour of a ray at once indicated its angle of refraction. Since the 
days of Newton until our own time, this position had never been 
called in question ; the seven rays were regarded as the primary 
colours of white light, and the law of Newton received as truth 
upon his authority. Sir David Brewster has, however, shewn that 
this law will not stand the test of examination. He has proved 
that the prismatic spectrum consists of three chromatic spectra 
overlapping each other, and that those three colours, red, yellow, 
andiblue, can be detected in every part of the image. Sir John 
Herschel has added two rays to the luminous or visible spectrum, 
■ — thus making the number nine instead of seven ; but these can, 
equally with the others, be shown to be but combinations of the 
three primaries. 

This will be rendered most familiar by calling to memory the 
conditions of that very beautiful natural phenomenon, the rainbow. 
The primary bow is usually accompanied by a secondary image, in 
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which the order of the colours is reversed. From close examina- 
tion of the prismatic spectrum, I am disposed to believe that when- 
ever we obtain this chromatic division of white hght it is accom- 
panied by a secondary spectrum, and that the real conditions of 
the colours are as follows : — 

The yellow is the most luminous ray, and the illuminating power 
diminishes on either side of it; on one side it blends with the blice, 
to form the ffreen, and on the other with the red, giving rise to the 
orange ray. The blue diminishing in intensity sinks towards 
blackness, and thus produces the indigo, the extreme edge of which 
represents the ' limit of the ordinaiy spectrum at that end ; as the 
outer edge of the red forms its limits, as far as the human eye is 
concerned, on the other. Beyond the indigo we have the violet 
ray : this would appear to be the blending of the red of the supple- 
mentaiy spectrum with the blue of the ordinary one, the lavender 
ray resulting from the intercorabination of the less luminous rays 
with the coloured surface upon which it is thrown. Then the extreme 
red or crimson ray will be seen to result from the blending of the 
extreme blue of the extraordinary with the red of the ordinary 
spectral image. 

Sir William Ilei-schel, and Sir Henry Englefield, determined the 
heating powers of these rays to be very varied. A thermometer 
was placed in each, and the following results obtained : — 

In the blue ray, in 3' the therm, rose from 65° to 56°, or 1° 
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Sir John Herschel, by another form of experiment, has fully 
confirmed these results, and shewn that the calorific, or ^ea^pro- 
ducing radiations, being less refracted by the prism than the light- 
exciting rays, exist a considerable distance further from the visible 
rays than has been hitherto suspected. Light and heat have not, 
therefore, the same degrees of refrangibility ; their influences are 
not coincident, their maxima in the solar spectrum are wide 
asunder. Melloni has shewn • that, by tlie use of coloured media, 
these agencies can be, to a considerable extent, separated from 
each other. Glass, stained with oxide of copper, and washed on 
one side with a colourless solution of alum, admits the hght rays 
most freely, but obstructs 95 per cent, of the heat rays. On the 
contrary, a shoe of obsidian or black mica obstructs nearly all the 
hght radiations, but offers no impediment to the passage of heat 

The chemical influences of the prismatic rays are as varied as 
their heating powers. 
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If we place apiece of photographic paper in such a position that the 
spectrum falls upon it, it will be found to be very unequally impressed 
by the various rays. Some very extraordinary peculiarities have been 
observed by Sir John Herschel and myself ; but it will be sulQScient 
for our present purpose to state the general features of the im- 
pression. Some distance below the visible red ray, the paper will 
be found quite uncoloured ; on the part where the red ray falls, a 
tint of red or pink will be evident. The orange and yellow rays 
leave no stain, and the green in general but a faint one. In the 
place occupied by the blue ray, the first decided darkening is evi- 
dent, which increases through the indigo and violet rays, and 
extends some distance beyond them. The shaded wood-engraving 



Itavender 
Violet . 

Indigo • 

Blue . « 

Greett . 
Yellow . 
Orange . 

Red . . 

CrimBon. 



(Fig. 2) will serve to assist the reader in comprehending the pheno- 
mena. The chemical radiations have a higher refrangibility than 
the luminous rays, and consequently they extend in full action to 
a considerable space beyond the lavender rays, where no light exists 
which can produce excitement on the optic nerve of the human 
eye. 
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Whenever we throw a prismatic spectrum upon any photo- 
graphic surface, it is always accompanied by a sufficient quantity 
of diffused light to produce some chemical change, which shews 
itself in darkening, over the parts beyond the coloured image. 
IJpwever, there are two points where this change does not 
take place, and where the paper is preserved positively white ; 
these are the points of maximum light and heat — the yellow and 
crimson rays. Here we have the first evidence of the interference 
of these agencies with the chemical radiations. I have recently 
devised a more satisfactory experiment, which appears fully to 
prove that, although united in the sunbeam, light and chemical 
power do not belong to the same agency. As we can separate 
heat and light froni each other by the use of coloured media, so 
can we isolate the chemical and luminous principles of the sun's 
rays. By a pure yellow glass we may cut off the agency producing 
chemical change so completely that the most sensitive photographic 
material may be exposed, covered by a glass stained yellow by 
oxide of silver, to a fiill flood of sunshine, without its undergoing 
any alteration in colour. If, however, we take a dark blue glass, 
such as is usually prepared with the oxide of cobalt, of so deep a 
colour that it obstructe a considerable quantity of light, and place 
under it the same, or any photographic preparation, it will be 
found to darken as lapidly as if no glass had been interposed 
between it and the sun. 

Now, if we take a pale yellow glass, and place it so that the 
prismatic rays must permeate it to reach the sensitive surface on 
which we desire to obtain the chemical spectrum, it will be found, 
if the glass is not of too deep a yellow, that very slight change has 
been made in the arrangement and relative sizes of the chromatic 
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bands. Notwithstanding the amount of light impinging along this 
line, no change whatever takes place upon it Preserving the 
prism a, the yellow glass b, and the paper e, in the same positions, 
place a mirror at d, so that the sunbeam is strongly reflecteu on 
the paper : it will be blackened over every portion except that upon 
which the spectral image falls : along this line the paper will still 
be preserved white and unchanged. Thus we obtain conclusive 
proof that' it is not light, luminous power, which produces the 
chemical change : that it is not heat is shown th the same maimer 
by the protecting influence exerted by the maximum calorific rays, 
and therefore we are driven to the h^jrpothesis of the existence of a 
new agency — a new imponderable element — or a novel form of 
force which is broadly distinguished from these principles or forces. 
To mark this the term Actinism has been proposed, and it 
is now very generally adopted. The word signifies nothing more 
than ray-power, and therefore, as involving no theory, it is free 
from many of the objections which would apply to any other term 
involving preconceived ideas. 



ActiDifinii or che- 
mical power. 




Photography is clearly a misnomer, since the pictures, so called, 
are not drawn by light It is, however, too firmly rooted in the 
public mind to admit of the hope that any other may be adopted. 
If I might venture a suggestion, I would advocate a return to the 
term introduced by Niepce, whose processes we shall have by and 
by to consider, — Hbliographt, Sun^rawin^y which n»ost clearly 
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expresses the (ad, leaving the question of the particular agent 
effecting the chemical change still open for examination. 

The annexed figure (4) shews the conditions as they are at present 
knovm. It was published many years since by me in a paper com- 
municated to a periodical journal ; and since it has been confirmed 
by all my subsequent researches, it appears desirable to give it a 
more permanent record. 

From A to B exhibits the Newtonian spectrum^ a and h being 
'he rays which belcJng to modem discovery. The curves o n and 
B, represent the relative maxima of heat, light, and actinism, f 
being a second apparent maximum, — indicated in the red riay, — 
of the chemical powers. This may, however, be proved even- 
tually to be a function of heat, since we know that calorific power 
will produce chemical change even when it is exercised as a radiant 
fcHTce. 

The operation of these antagonistic forces is somewhat remark- 
ably shewn over different regions of the earth. Advancing from 
our own lands towards the tropics, it is found that the difficulties 
of obtaining pictures by the solar influences increase; and, under 
the action of the glowing light of equatorial climes, a much longer 
period is required for impressing a photograph than is occupied in 
the process either in London or Paris. It has been stated by Dr. 
Draper, that in his progress from New York to the Southern 
States he found the space protected from chemical change by the 
yellow rays regularly increasing. 

The same result is apparent in the differences between the spring 
and summer. Usually in April and March photographs are more 
readily obtained than in June and July. 

It is worthy of notice, that the morning sun, between the hours 
of eight and twelve, produces much better effects than can be ob- 
tained after the hour of noon : this was observed at a very early 
period by Daguerre. For drawings by application, this is but 
sHghtly, if at aU^ felt, but with the camera it is of some consequence 
to attend to this fact. We are not yet in a position to record more 
than the feet, — the cause of the difference is not yet determined ; 
probably it may be found to exist in a greater absorptive action of 
the atmosphere, caused by the elevation of aqueous vapour from 
the earth. But the experiments of M. Malaguti seem to imply 
the contrary, this philosopher having found that the chemical rays 
permeate water more readily than they do air : some experiments 
of my own, however, are not in accordance with M. Malaguti's 
results. In the neighbourhood of large towns it might be ac- 
counted for by the drcumstance of the air becoming, during the 
day, more and more impregnated with coal smoke, &c., which offers 
very powerfrQ interruption to the free passage of the chemical rays. 
This will, however, scarcely account for the same interference being 



Digitized by 



Google 



PBODUCINa CHBHICAL CHANGE. 13 

found to exist in the open country, some mUes from any town. Until 
our meteorological observers adopt a system of registering the varia- 
tions of light and actinic power by means of some well-devised in- 
strument, we cannot expect to arrive at any very definite results. 
The object involves some matters of the first importance in pho- 
tometry and meteorology, and it is to be desired that our public 
observatories should be fiimished with the required instruments for 
carrying out a series of observations on the diurnal and monthly 
dxanges in the relative conditions of the solar radiations. 

Many of the phenomena of vegetable life will be found to be 
directly dependent upon the operation of these principles ; and it 
would be important to mark any abnormal states of growth— such 
as not unfrequently occur — and to be enabled to refer them to 
peculiar solar conditions. 
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CHAPTER m. 

BELBCTION OF FAPBR FOR FH0T06RAPHIC PURPOSES. 

It is natural to suppose, that a process, which inyolves the most 
delicate chemical changes, requires that more than wdinary care 
should be taken in selecting the substance upon which preparations 
of a photographic character are to be spread. This becomes the 
more evident as we proceed in our experiments to produce im- 
proved states of sensitiveness. As the material, whatever it may 
be, is rendered more susceptible of solar influence, the greater is the 
difficulty of producing perfectly uniform surfaces, and with paper 
this is more particularly experienced than with metal plates. Faper 
is, however, so convenient and so economical, that it is of the first 
importance to overcome the few difficulties which stand in the way 
of its use, as the tablet on which the photographic picture is to be 
delineated^ 

The prindpal difficulty we have to contend with in using paper, 
is the different rates of imbibition which we often meet with in 
the same sheet, arising from trifling inequalities in its texture. 
This is, to a certain extent, to be overcome by a very careful exa- 
mination of each sheet by the light of a lamp or candle at night 
By extending each sheet between the light and the eye, and slowly 
moving it up and down, and from lefli to right, the variations in its 
texture will be seen by the different qualities of light which per- 
meate it ; and it is always the safest course to reject every sheet 
in which such inequalities are detected. By day it is more difficult 
to do this than at night, owing to the interference of the reflected 
with the transmitted light It will, however, often happen that 
paper which has been carefully selected by the above means will 
imbibe fluids very unequally. In all cases where the paper is to 
be soaked in saline solutions, we have another method of discover- 
ing those sources of annoyance. Having the solution in a broad 
shallow vessel, extend the paper, and gradually draw it over the 
surface of the fluid, taking care that it is wetted on one side only. 
A few trials will render this perfectly easy. As the fluid is ab- 
sorbed, any irregularities are detected by the difference of appear- 
ance exhibited on the upper part, which will, over well defined 
spaces, remain of a dull white, whilst other portions will be 
shining vrith a reflective film of moisture. Where the impor- 
tance of the use to which the paper is to be applied, — as, for 
instance, copying an elaborate piece of architecture with the ca- 



Digitized by 



Googk 



SELECTION OF PAPER FOR PHOTOGRAPHIC PXmPOSES. 15 

mera, or for receiving the portrait of an individual, will repay a 
little extra attention, — ^it is recommended that the paper be tried 
by this test with pure water, and dried, before it is submitted to 
the salting operation. It will be sometimes found that the paper 
contains minute fibres of thread, arising from the mass. of which it 
is formed not having been reduced to a perfect pulp. Such paper 
should be rejected, and so also should those kinds which are found 
to have many brown or blaok specks, as they materially interfere 
with some of the processes. Some specimens of paper have au 
artificial substance given to them by sulphate of lime (plaster of 
Paris), but, as these are generally the cheaper kinds of demy, they 
are to be avoided by purchasing the better sorts. No really sen- 
sitive paper can be prepared when this sulphate is present ; and it 
has the singular property of reversing the action of the hydriodio 
Biklts on the darkened chloride of silver, producing a negative in 
the place of a positive photograph. It is the custom for paper- 
makers to fix their names and the date on one leaf of the sheet of 
writing paper. It is generally wise to reject this lea£i or to select 
paper which is not so marked, as, in many of the photographic 
processes which will be described, these marks are brought out in 
most annoying distinctness. From the various kinds of size which 
the manufacturers use in their papers, it will be found that con- 
stantly varying effects will arise. A well-sized paper is by no 
means objectibnable : on the contrary, organic combinations exalt 
the darkening property of the nitrate and muriate of silver. But 
unless we are careful always to use the same variety of paper for 
the same purpose, we shall be much perplexed by the constantly 
varying results which we shall obtain. No doubt, with the advanc- 
ing importance of the art, the demand for paper for photographic pur- 
poses will increase : manufacturers will then find it worth the neces- 
sary care to prepare paper agreeably to the directions of scientific 
men ; at present they are not disposed to do this, and our only 
remedy is a very careful selection. All who desire to make any 
progress in photography must take the necessary precautions, or 
l)e content to meet with repeated failures. 

It has been noticed by Sir John Herschel, that " when thin post 
paper, merely washed with nitrate of silver, without any previous 
or subsequent application, is exposed to clear sunshine, partly 
Covered by and strongly pressed into contact with glass, and partly 
projecting beyond it, so as to be freely exposed to air, the darken- 
ing produced in a given time is very unequal in the two portions. 
That protected hj^ the glass, contrary to what might have been ex- 
pected, is very much more affected than the part -exposed ; more 
indeed, in some instances than in others. 

The following tables will exhiWt the results of an extensive 
series of experiments, which were undertaken after the publication 
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of Sir J. HerechePs memoir " On the Chemical Action of the Rays 
of the Solar Spectrum," in which he has given a table of results, 
obtained with different preparations on various kinds of paper ; 
but as he has not established the influence of the paper, except in 
a few instances, independent of the preparation, it became desira- 
ble to endeavour to do so ; and the result of several years' expe- 
rience has proved the correctness of the conclusions then arrived at. 
In pursmng this inquiry, it was found that the same description 
of paper, from different manufacturers, gave rise to widely different 
effects ; so that the most carefully conducted, experiments, several 
times repeated, have only given approximations to the truth. The 
form of experiment was to select a number of specimens of paper, 
— ^prepare them with great care in precisely the same manner, partly 
under glass, and expose them to Uie same solar influences. 

L^ — Papers prepared with Muriate of Soda and Nitrate of Silver, 

a. Superfine satin post ...... Considerable exalting effect. 

b. Thick wove post Depressing influence. 

c. Superfine demy Slight exalting effect 

d. Bath drawing card Changes slowly. 

e. Thick post Slight exalting effect. 

/. Common bank post Ditto. 

ff. Thin post Very tardy. 

h. Tissue paper Considerable exalting effect 

n. — Papers prepared with Muriate of Barytes and Nitrate of 

Silver, 

a. Superfine satin post Slight exalting influence. 

h. Thick wove post Ditto, but stronger. 

c. Superfine demy Similar to a. 

d. Bath drawing card Similar to a. 

e. Thick post Considerable exalting influence. 

/. Common bank post Similar to a. 

g. Thin post Similar to e, 

h. Tissue paper Results uncertain. 

m. — Papers prepared with Muriate of Ammonia and Nitrate of 

Silver, 

a. Superfine satin poet Strong exalting influence. 

h. Thick wove post Results uncertain — dependent on 

the size employed. 

c. Superfine demy Slight exalting effect 

d. Bath drawing card Results uncertain. 

e. Thick post Ditto. 

/. Common bank post Very slow. 

g. Thin post Ditto. 

h. Tissue paper Strong exalting influence. 
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IV.— Paper* prepared with Iodide or Bromide of Potamum 
and Nitrate of Silver, 

a. Superfine satin post .... Darkens slowly. 

h, Thicif wove post Results uncertain. 

€, Superfine demy Strong exalting influence. 

d. Bath drawing card .... Very slowly changes. 

e. Thick post ........... Depressing influence. 

/. Common bank post .... Slight exalting eflfect. 

g. Thin post Ditto. 

K Tissue paper Results uncertain. 

Unsized paper has been recommended by some, but in no in- 
stance have I found it to answer so well as paper which has been 
sized. The principal thing to be attended to in preparing sensi- 
tive sheets, is to prevent, as far as it is possible, the absorption of 
the solutions into the body of the paper, — the materials should be 
retained as much as possible upon the very surface. Therefore 
the stlt>erficial roughness of unsized sheets, and the depth of the 
imbibitions, are serious objections to their use. It must not, how- 
ever, be forgotten, that these objections apply in their force only 
to the silver prepar^ions ; in some modifications of the processes, 
with the bichromate of potash, the common bibulous paper, used 
for filtering liquids, has been found to answer remarkably well, 
on account of the facihty with which it absorbs any size or 
varnish. 

Great annoyance often arises from the rapid discolouration of 
the more sensitive kinds of photographic drawing paper, indepen- 
dent of the action of light, which appears to arise from the action 
of the nitrate of silver on the organic matters of the size. Un- 
sized paper is less liable to this change. If we spread a pure 
chloride of silver over the paper, it may be kept for any length of 
time without any change of its whiteness taking place in the dark. 
Wash it over with a very weak solution of nitrate of silver, and 
particularly if the paper is much sized, a very rapid change of 
colour will take place, however carefully we may screen it from 
the light From this it is evident that the organic matter of the 
size is the principal cause of the spontaneous darkening of photo- 
graphic papers prepared with the salts of silver. 

The most curious part of the whole matter is, that in many 
cases this change is carried on to such an extent that a revival of 
metallic silver takes place, to all appearance in opposition to the 
force of affinity. This is very difficult to deal with. Chemistry 
has not yet made us acquainted with any organic body which 
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would separate either chlorine or nitric acid from their metallic 
combinations. I can only view it in this light : — the nitric acid 
liberates a quantity of carbonaceous matter, which, acting by a 
function peculiarly its own, will at certain temperatures effect the 
revival of gold and silver, as proved by Dr. Schaf heuti's and Count 
Rumford's experiments. 

Having been informed that the paper-makers are in the habit of 
bleaching their papers with sulphur and the sulphites, I have 
submitted a considerable quantity of the browned papers to careful 
examination. In all cases where the paper has blackened, I have 
detected the presence of sulphur. Consequently, when the dark- 
ening goes on rapidly, and terminates in blackness, we may, I 
think, correctly attribute it to the formation of a sulphuret of 
silver. 

It is, however, certain that the slow action of organic matter is 
sufficient, under certain circumstances, to set up a chemical change 
which, once started, progresses slowly, but certainly, until the 
compound is reduced to ite most simple form. 

China clay — kaolin — ^has of late years been much used by the 
paper manufacturers, for the double purpose of giving weight to 
the paper, and of enabling them to produce a smooth surface upon 
all the finer varieties of paper ; such as the " enamelled satin post." 
This compound of alumina and silica would not, if the finest 
varieties of clay were employed, be likely to do much mischief in 
the papers used for photography ; but the less pure varieties of the 
Cornish clay are employed, and this commonly contains iron and 
other metals in a state of very fine division ; and these, where they 
come to the surface, form httle centres of action, from which dark 
circles spread in rather a curious manner. In France there has 
been manufactured a paper for this especial process; it is very 
thin, and of a tolerably uniform texture. It is said to answer ex- 
ceedingly well with the modified forms of photographic manipula- 
tion employed in France, but it does not appear adapted, from 
some cause which is not clearly explained, to the English processes. 
Thin papers have been tried, and many varieties would answer ex- 
ceedingly well, but that nearly every variety is found penetrated with 
small holes, which, though of minute dimensions, suffer light to 
pass freely, and consequently produce a spottiness on the resulting 
picture. Sir John Herschel found that this evil could be remedied 
by fastening two pieces of such paper together ; but this method 
is troublesome and uncertain. 

Returning to the consideration of size in the paper, the above- 
named authority — ^who employed the lead salts in some of his 
photographic processes — ^has the following remarks : — 

" The paper with a basis of lead turns yellow by keeping in the 
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dark, and the tint goes on gradaally deepening to a dark brown. 
But what is very singular, tiiis change is not equally rapid upon 
all kinds of paper — a difference depending, no doubt, on the size 
employed ; which, it may be observed here once for all, is of the 
utmost influence in all photographic p-ojesses. In one sort of 
paper (known by the name of bltie wove post), it is instantaneous, 
taking place the moment the nitrate (if abundant) is applied. 
And yet I find this paper to resist discolouration, by keeping, 
better than any other, when the mordant base is silver instead of 
lead. On the other hand, a paper of that kind called smooth demy, 
rendered sensitive by a combination of lead and silver, was found 
to acquire, by long keeping, a lead or slate colour, which increases 
to such a degree as might be supposed to render it useless. Yet, 
in this state, when it is impressed with a photographic image, the 
process of fixing with hyposulphite of soda destroys this colour 
completely, leaving the ground as white as when first prepared. 
This fortunate restoration, however, does not take place when the 
paper has been browned as above described. Some of the muria- 
tic salts also are more apt to induce this discolouration than others, 
especially those with the earthy bases. 

It will be evident from these remarks that it is of the utmost 
importance to secure a paper which shall be as chemically pure as 
possible. Experience has proved that recently-manufactured paper 
does not answer equally well with that which has been made for 
a year or two. It has been thought by many that this was an 
unfounded statement, but it is not so ; and the causes operating to 
the improvement of paper by age are evident. The organic mat- 
ter of the size is liable to a spontaneous change : this goes on for 
a considerable time, but at length the process becomes so exceed- 
ingly slow that it may, for all practical purposes, be said virtually 
to rest. Paper changes its colour by keeping from this cause, and 
I have found that such as I have selected from the shop-worn 
stocks of stationers has been generally superior to that which has 
been more recently manufactured. 

Select, therefore, paper of a uniform texture, free from spots, and 
of equal transparency, choosing the oldest rather than the newest 
varieties. 

Where the process is highly sensitive for which the paper is 
desired, it is important to treat it in the following manner: — 
Having a shallow dish sufficiently large to receive the sheets of 
paper without in any way crumpling them, it is to be filled with 
very clear, filtered water, to which a sufficient quantity of nitric 
acid has been added to make it slightly sour to the taste. Taking 
a sheet of paper, it should be laid on a porcelain slab, and sponged 
with dean water on both sides, after which it should be placed in 
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the acidulated water, and allowed to remain in it for several hours. 
Too many sheets should not be placed in the vessel at the same 
time. Afber a time they should be removed in mass, placed on 
the slab, and left for half an hour under gently flowing water ; 
this removes all the acid, and all those metallic and eai*thy matters 
which it has removed from the paper. After this it is to be dried, 
and it is then fit for photographic use. 
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CHAPTER IV. 

ON THE GENERAL MODES OF MANIPULATION ADOPTED IN THE PRE- 
PARATION OF SENSITIVE PAPERS AND THE MORDANT BASES. 

The ODly apparatus required by the photographic artist for the 
preparation of his papers, are, some very soft sponge brushes and 
large camel-hair pencils (no metal should be employed in mount- 
ing the brushes, as it decomposes the silver sdts), a wide, shallow 
vessel, capable of receiving the sheet without folds, and a few 
smooth planed boards, sufficiently large to stretch the paper upon, 
and a porcelain slab. He must supply himself with a few sheets 
of good white blotting paper, and several pieces of soft linen, or 
cotton cloth, a box of pins (the common tinned ones will answer, 
but, if the expense is not a consideration, those made of silv^ wire 
will do better), and a glass rod or'two. 

The materials necessary to produce all the varieties of sensitive 
paper which will be brought under consideration in this section 
are — 

1. Nitrate of Silver. The crystallized salt should, if possible, 
always be procured. The fused nitrate, which is sold in cylindri- 
cal sticks, is more liable to contamination, and the paper in which 
each stick of two drachms is wrapped being weighed with the 
silver, renders it less economical. A preparation is sometimes sold 
for nitrate of silver, at from sixpence to ninepence the ounce less 
than the ordinary price, which may induce the unwary to purchase 
it This reduction of price is effected by fusing* with the salt of 
silver a proportion of some cupreous salt, generally the nitrate. 
This fraud is readily detected by observing if the salt becomes 
moist on exposure to the air — a very small admixture of copper 
rendering the nitrate of silver deKquescent The evils to the pho- 
tographer are, want of sensibility upon exposure, and the perisha- 
biUty (even in the dark) of the finished drawing. 

2. Muriate of Soda (Common Salt). , 

of Baryta. 



4. of Strontia. 

6. of Ammonia. 

6. ' of Peroxide of Iron. 

7. ■ of Lime. 

8. Chlorate of Potash. 

9. Chloride of Soda (Labarraque's disinfecting Soda Liquid). 
10. Hydrochloric Acid (Spirits of Salts). 



These salts have very re- 
markable colorific pro- 
perties. 
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11. Solution of Chlorine in water. 

12. Phosphate of Soda. 

13. Hydrochloric Ether. 

14. Tartrate of Potash and Soda (Rochelle Salts). 

15. Iodide of Potassium (Hydriodate of Potash). 

16. Bromide of Potassium (Hydrobromate of Potash). 

17. Diacetate of Lead (Sugar of Lead). 

18. Spirits of Wine. 

19. Nitric Ether. 

20. DistUled Water, or Boiled Rain Water. 

All the above salts are necessary only for the purpose of giving 
a variety of colour to the artist's productions. This is a point of 
much interest, as the result of using these different materials as 
the mordant base determining the tone of the finished picture 
enables us to produce effects which are in accordance with the 
subject which we desire to represent. 

To those who desire only to learn the rudiments of the art by 
the most simple means, nothing beyond the following solutions 
are required as the chemical agents. 

1. Nitrate of Silver, . . 40 grains. 
Distilled Water, . . 1 fluid ounce. 

2. Common Salt,' .... 20 grains. 
Water, 4 fluid ounces. 

3. Hyposulphite of Soda, 1 ounce. 
Water, half a pint. 

The easiest experiments will be made with a paper simply 
washed with solution No. 1, by which we prepare what is called — 

a. Nitrated Paper. 

The most simple kind of photographic paper which is prepared 
is that washed with the nitrate of silver only ; and for many pur- 
poses it answers remarkably well, particularly for copying lace or 
leathers ; and it has this advantage over every other kmd, that it is 
perfectly fixed by well soaking in warm water. 

The best proportions in which this salt can be used are 60 grains 
of it dissolved in a fluid ounce of water. Care must be taken to 
apply it equally, with a quick but steady motion, over every part 
of the paper. It will be found the best practice to pin the sheet 
by its four corners, to one of the flat boards above mentioned, 
and then, holding it with the left hand a little inclined, to sweep 
the brush, from the upper outside comer, over the whole of the 
sheet, removing it as seldom as possible. The lines in figure 5 
will represent the manner in which the brush should be moved 
over the paper, comLmencing at a and ending at 6. On no aoeount 
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most the lines be brushed across, nor must we 
attempt to cover a spot which has not been 
wetted, by the application of fresh solution to 
the place, as it will, in darkening, become a 
well-defined space of a different shade from 
the rest of the sheet. The only plan is, when 
a space has escaped our attention in the first 
washing, to go over the whole sheet with a 
more dilute solution. It is, indeed, always 
the safest course to give the sheet two 
washings. 

The nitrated paper not being very sen- 
sitive to luminous agency, it is desirable 
to increase its power. This may be done to some extent by simple 
methods. 

By soaking the paper in a solution of isinglass or parchment 
size, or by rubbing it over with the white of egg, and drying it 
prior to the application of the sensitive wash, it will be found to 
blacken much more readily, and assume different tones of colour, 
which may be varied at the taste of the operator. 

By dissolving the nitrate of silver in common rectified spirits of 
wine, instead of water, we produce a tolerably sensitive nitrated 
paper, which darkens to a very beautiful chocolate brown ; but 
this wash must not be used on any sheets prepared with isinglass, 
parchment, or albumen, as these substances are coagulated by 
alcohol. 

The nitrate of silver is not sufficiently sensible to change readily 
in diffused light ; consequently it is unfit for use in the camera 
obscura, and it is only in strong sunshine that a copy of an engrav- 
ing can be taken with it. 

b. MuBiATKD Paper is formed by producing a chloride of silver 
on the paper. This is done by washing the paper in the first 
place with the solution of muriate of soda. No. 2, and then, 
when the paper is dry, with the silver solution. No. 1, which it is 
sometimes necessary to apply twice. 

In this process, which requires more care than may be at first 
conceived, we often suffer from the annoyances which arise from 
the unequal texture of the paper, and also from the want of uni- 
formity in the distribution of the salts over the surface. It will 
not unfrequently be found that irregular patches, with sharply 
defined outlines, will appear on the paper, exhibiting a much lower 
degree of sensibility than the other parts of the sheet These 
patches have been attributed by Sir John Herschel and Mr. Talbot 
to " the assumption of definite and different chemical states of the 
silver within and without their area." A few experiments will 
IMTOve this to be the case. 
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Prepare a piece of the less sensitive paper, with only one wash 
of silver, and whilst wet expose it to the sunshine ; in a few minutes 
it will exhibit the influence of Hght, by becom- 
ing very irregularly darkened, assuming such 
an appearance as that given in fig. 6, the hght 
part being a pale blue, and the shaded portions 
a deep brown. In pursuing our inquiry into 
the cause of this singularity, it will be found 
that over the light parts a pure chloride of 
silver, or a chloride with a sUght excess of the 
muriate of soda, is diffused ; but over the dark 
parts the chloride of silver is united with an 
excess of the nitrate of silver. Where the 
rates of imbibition are different, this defect 
must follow, as a natural consequence, in very 
many cases ; but it is found to occur frequently where we cannot 
detect any sufficient cause for the annoyance. Although we are 
acquainted with the proximate causes of the differences produced, 
yet the ultimate ones are involved in doubt. It is a remarkable 
fact, that the same irregular patches are formed in the dark on 
papers which have been kep^a long time. Sir John Herschel 
suggested, as a means of preventing these troublesome occurrences, 
that the saline wash used, should, prior to its application, be made 
to dissolve as much as possible of the chloride of silver, which it 
does to a considerable extent ; and t^iat the last wash of the nitrate 
of silver should be diluted with an equal quantity of water, and 
apphed twice, instead of in one application. There can be no 
doubt bufr this evil is almost entirely overcome by operating in 
this way, but it is unfortunate that the process is somewhat inju- 
rious to the sensibiUty of the paper. 

Whatever may be the process employed, the same kind of mani- 
pulation is demanded ; it is therefore exceedingly important that 
the first essays should be made in the most simple manner, and 
that to all difficulties attending the preparation of the paper. A 
few experiments of an easy character will be instructive, as point- 
ing out the modus operandi to the student. 

Experiment 1. — ^Dry nitrate of silver, free of organic matter, 
will not blacken by sunshine ; and, even when dissolved in perfectly 
pure distilled water, it may be exposed for a long time to solar 
influence without undergoing any visible change. Add, however, 
to the solution the smallest appreciable quantity of any organic 
matter, and it will almost immediately begin to blacken. This is 
so certain, that nitrate of silver is the most sensitive test that we 
have for the presence of organic matter in solution. 

Experiment 2. — ^Place a stick of charcoal in pure water contain- 
ing nitrate of silver, and expose to sunshine. Under the radiant 



Digitized by 



Googk 



ON THE PREPARATION OF SEN8ITIVB PAPERS. 26 

influence, most beautiful crystals of silver will form around the 
charcoal, until all the metal is separated from the solution. We 
here see that carbonaceous matter has the power, under the in- 
fluence of the solar rays, to eflfect the decomposition of the silver 
salt In the first example, we have the metal precipitated as a 
black powder — oxide of silver ; in the last, it is revived as a pure 
white metal, the crystals being of exceeding brilliancy. Thus we 
learn that the organic matter of the paper or the size is necessary 
to determine the change on which the photogi'aphio phenomena 
depend. 

Experiment 3. — Pour some of the solution of common salt into 
the solution of nitrate of silver; immediately, a very copious 
white precipitate takes place. Pour off the supernatant liquor, and 
well wash it, by the dim light of a candle, with pure distilled water ; 
then expose it to daylight : it will change colour very slowly, pass- 
ing from white to grey. Drop a little nitrate of silver upon the 
white precipitate, it will darken much more rapidly than before ; 
add a little organic matter, and the change occurs still quicker ; 
and the degree of darkness which it eventually attains will be 
considerably deeper than before. 

In this experiment we prove that, although the white salt of 
silver changes colour alone, the addition of nitrate of silver and 
organic matter considerably quickens the operation : therefore, in 
preparing the papers, it is always necessaiy for the nitrate of silver 
to be in excess. 

JSxperiment 4. — To determine the cfiaracter of the change set up 
hy sunshine. — Solution No. 1 is nitric acid and oxide of silver dis- 
solved in water. Solution No. 2 is chlorine and sodium. These, when 
in solution, become, hydrochloric (muriatic) acid, by the chlorine 
combining with the hydrogen of the water ; and soda, by the 
sodium absorbing the oxygen from the same fluid. When these 
solutions are mixed, a white precipitate — chloride of silver — falls, 
llie chlorine of the common salt seizes the silver, and as this is 
nearly insoluble, it is precipitated ; the nitric acid combines at the 
same time with the soda, and this remains in solution. The chlo- 
ride of silver being carefully washed, is placed in very pure distilled 
water, to which a minute portion of organic matter has been 
added, and then exposed to sunshine. After it has darkened, 
remove the water, and it will be found to contain chlorine ; by 
adding some nitrate of silver, we shall obtain a fresh precipitate, 
and we may thus determine exactly the amount of decomposition 
which has taken place. 

In the process, the strong affinity existing has been broken up. 
Metallic silver, in a state of very fine division, is produced ; and 
the chlorine set free dissolves in the water, from which we can pre- 
cipitate it by silver, and consequently readily ascertain its quantity. 

2 
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JEapperiffient 5. — Haying allowed a mixture of chloride and nitrate 
of silver with a small portion of organic matter to blacken, by 
exposure for some hours to sunshine, add some ammonia to the 
dark powder in a test tube. It will be found that ammonia will not 
dissolve it. This proves that it is not an oxide of silver, for if oxide 
of silver is put into ammonia it is immediately dissolved. Pour off 
the ammonia, and add some nitric acid, a little diluted with water, 
and the silver dissolves immediately, with the formation of nitrous 
acid. This proves the fact of the conversion of the silver salts, in 
the process of darkening, into metallic silver in a state of very fine 
division. 

An attentive consideration of these results will serve to teach 
us the kind and character of the change which takes place. 
The silver salt is decomposed, and the gaseous element liberated 
either passes ofi^ or is absorbed by the paper, and the metal forms 
the dark parts of the resulting picture. 

It is a very instructive practice to prepare small quantities of 
the solutions of salt and nitrate of silver of different strengths, 
and to cover slips of paper with them in different ways, and then 
to expose them altogether to the same radiations. A curious 
variety in the 3egrees of sensibility, and in the intensity of colour, 
will be detected, showing the importance of a very dose attention 
to proportions, and also to the mode of manipulating. 

A kiaowledge of these preliminary but important points having 
been obtained, the preparation of the paper should be proceeded 
with ; and the following method is recommended. 

T^ing some flat deal boards, perfectly clean, pin upon them, by 
their four comers, the paper to be prepared ; observing the two sides 
of the paper, and selecting that side to receive the preparation which 
presents the hardest and most uniform surface. Then, dipping 
one of the sponge brushes into the solution of muriate of soda, i\ 
sufficient quantity is taken up by it to moisten the surface of the 
paper without any hard rubbing ; and this is to be apphed with great 
regularity. The papers being " salted," are allowed to dry. A 
great number of these may be prepared at a time, and kept in a 
portfolio for use. To render these sensitive, the papers being 
pinned on the boards, or carefully laid upon folds of white blotting 
paper, are to be washed over with the nitrate of silver, applied by 
means of a camel-hair pencil, observing the instructions previously 
given as to the method of moving the brush upon the paper. 
After the first wash is applied, the paper is to be dried, and then 
subjected to a second application of the silver solution. Thus 
prepared, it will be sufficiently sensitive for all purposes of copying 
by apphcation. The second wash is applied for the purpose of 
ensuring an excess of the nitrate of silver in combination, or more 
properly speaking, mixed with the chloride. Mr. Cooper, with a 
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view to the production of an uniform paper, recommends that it 
be soaked for a considerable length of time in the saline wash, and 
after it is dned, that the sheet 
should, by an assistant, be 
dipped into the silver solu- 
tion ; while the operator 
moves over its surface a glass 
rod held in two bent pieces 
of glass, as in fig. T\ the 
object of which is to remove c 
the small air-bubbles that 
form on the surface of the 

paper, and protect it from the action of the fluid. This process, 
however well it may answer in preparing paper for copying engrav- 
ings, will yield paper not suflficiently sensitive for camera purposes ; 
and it is objectionable on the score of economy, as a larger quantity of 
the silver solution is required to decompose the common salt than 
in the process described. 

Papers prepared with the muriate of soda have been more ex- 
tensively used than any others for positive pictures, owing to the 
ease with which this material is always to be procured ; and for most 
purposes it answers as well as any other, but it does not produce 
the most sensitive photographic ground. 

Muriate of strontia, used in the proportion of thirty-five grains 
to two ounces of water, with a silver solution of one hundred 
grains to the ounce, the metallic wash being apphed twice, as 
before directed, forms a beautiful and very sensitive paper. Mu- 
riate of baryta, in similar proportions, produces a paper as mUch 
like it as possible, with this difierence, that the barytic paper 
always assumes a peculiar richness of colour. The colorific action 
of the barytic salts will become the subject of our remarks by 
and by. 

It may not be entirely useless, or uninteresting, to state the 
more striking peculiarities of a few of the mordant washes, on the 
study of which depends the possibility of our ever producing 
photographs in their natural colours, — ^a problem of the highest 
interest. It will be found that nearly every variety of paper ex- 
posed to the full action of the solar beams will pass through 
various shades of brown, and become at last of a deep olive colour : 
it must therefore be understood that the process of darkening is in 
all cases stopped short of this point. 

In order to prevent imnecessary divisions in the subject, under 
this head will also be embraced a few other solutions, which are 
analogous to the muriates. It should be understood that, unless 
the contrary is distinctly stated, the proportion of silver to be used 
is as above recommended for use with the salts of strontia and baryta. 
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Muriate of Lime. — Not particularly sensitive, deepening to a 
brick-red in full sunshine, but is less liable to change in the fixing 
processes than almost any other preparation. 

Muriate of Fotash is scarcely in any respect different from tho 
muriate of soda. The nitrate of potash, however, which is formed 
in the paper, is less liable to be ^ected by a humid atmosphere 
than the nitrate of soda. 

Muriate of Ammonia, used in the proportion of two scruples to 
four ounces of water, and the silver solution in the proportion of 
sixty grains of the nitrate to one ounce of water, forms a very 
beautiful paper, equalling in sensibility the best kind prepared 
with the muriate of soda, at nearly one-half its expense. It 
darkens to a fine chocolate brown. 

Muriate of Iron, — A solution of this salt appears in the first 
instance to answer remarkably well ; but, unfortunately, the pic- 
tures formed perish slowly, however carefully guarded from the in- 
fluence of light. 

Chlorate of Fotash. — Mr. Cooper recommends a solution of this 
salt, and a silver wash of sixty grains to the ounce of water, as 
capable of forming a good paper. Some of the specimens pre- 
pared with it are of exceeding beauty, the ground being of a very 
pretty blue, or rather lilac ; but these papere cannot be used where 
any considerable degree of sensitiveness is desired. 

Muriatic Acid. — A slightly acidulated solution of this acid pro- 
duces a veiy tolerable paper, but it is extremely difficult to hit 
the best proportions for use. If too weak, the paper fails in sen- 
sibility, and a slight increase occasions a very injurious action on 
the paper, raising the pile like a down over the sheet This kind 
of paper loses its sensitiveness with great rapidity : in about six; or 
seven days, however carefully kept, it is scarcely susceptible to 
luminous influence. By washing the paper, after it is prepared, in 
pure water, it keeps much better ; but, after being washed, hght 
changes it to a rather disagreeable brick-red, prior to which the 
colour in general is a fine brown. 

Dr. Schafhaeutl has proposed the use of the muriatic acid in a 
different way, to be noticed in a future chapter, and certainly his 
process has some advantages : when it is carefully attended to, the 
liability to spots or patches appears to be less than in any of the 
ordinary methods, and a very sensitive paper results, but it will 
not keep. 

Aqu£ou8 Solution of Chlorine gives rise to a paper possessing 
in an eminent degree the merits of that prepared with muriatic 
acid, and it has the advantage of retaining its sensibility much 
longer. 

Solutions of Chlorides of Zinc and Soda. — Either of these solu- 
tions may be used indiscriminately, provided the strength of the sil- 
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ver solution is such as to employ all the chlorine thej have in 
their combination. They give rise to pictures having a deep red 
ground. 

Hydrochloric Ether. — ^When the nitrate of silver is dissolved in 
this ether, and applied without any preparation to the paper, it 
does not at first prove very sensitive to light ; but, after a httle 
exposure, the darkening process goes on with some rapidity, and 
at length passes into a deep brown, vergiug on a black. It is 
certainly preferable to the simple solution of the nitrate in water, 
but in no respect equal to the chlorides. 

It is necessary now to direct attention to the effects of organic 
matter in accelerating the blackening process. Sir John Herechel, 
whose researches in this branch of science are marked with his 
usual care, has given particular attention to this matter. As it is 
impossible to convey the, valuable information that Sir John has 
published, more concisely than in his own language, I shall take 
the liberty of extracting rather freely from his memoir, published 
in the Philosophical Transactions. 

" A great many experiments were made by precipitating organic 
liquids, both vegetable and animal, with solutions of lead ; as also, 
after adding alum, with alkaline solutions. Both alumina and 
oxide of lead are well known to have an affinity to many of these 
fugitive organic compounds which cannot be concentrated by eva- 
poration vrithout injury, — an affinity sufficient to carry them down 
in combination, when precipitated, either as hydrates or as insoluble 
salts. Such precipitates, when collected, were applied, in the state 
of cream, on paper, and when dry were washed with the nitrate. 
It was here that the first prominently sq^jcessful result was ob- 
tained. The precipitate thrown down froM a Hquid of this descrip- 
tion by lead, was found to give a far higher degree of sensitiveness 
than any I had before obtained, receiving an equal depth of impres- 
sion, when exposed, in comparison with mere nitrated paper, in less 
than a fifth of the time ; and, moreover, acquiring a beautiful 
ruddy brown tint, almost amounting to crimson, with a peculiarly 
rich and velvety effect. Alumina, similarly precipitated from the 
same liquid, gave no such result. Struck by this difference, which 
manifestly referred itself to the precipitate, it now occurred to me 
to omit the organic matter (whose necessity I had never before 
thought of questioning), and to operate with an alkaline precipi- 
tant on a mere aqueous solution of nitrate of lead, so as to produce 
simply a hydrate of that metal. The result was instructive. A 
cream of this hydrate being applied and dried, acquired, when 
washed with nitrate of silver, a considerable increase of sensitive- 
ness over what the nitrate alone would have given, though less 
than in the experiment where organized matter was present. The 
rich crimson hue also acquired in that case under the influence of 
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light, was not now produced. Two peculiarities of action were 
thus brought into view ; the one, that of the oxide of lead as a 
mordant (if we may use a term borrowed from the art of dyeing), 
the other, that of organic matter as a colorific agent. 

"Paper washed with acetate of lead was impregnated with 
various insoluble salts of that metal, such as the sulphate, phos- 
phate, muriate, hydriodate, borate, oxalate, and others, by washing 
with their appropriate neutral salts, and when dry, applying the 
nitrate of silver as usual. The results, however, were in no was 
striking, as regards sensitiveness, in any case but in that of the 
muriatic applications. In all cases where such applications were 
used, a paper was produced infinitely more sensitive than any I 
had at that time made. And I may here observe, that in this 
respect the muriate of strontia appeared to have decided advan- 
tage." 

It would be tedious and useless to mention all the combinations 
of alkahne and earthy muriates, which have been devised to vary 
the eflfect, or increase the sensitiveness of the silver preparations ; 
the very considerable differences produced through the influence 
of these salts, will afford peculiarly interesting results to any 
inquirer, and furnish him with a curious collection of photographic 
specimens. As a general rule, the solutions of the muriate, and 
indeed all other salts, and of the silver washes, should be made in 
the combining proportions of the material used. With a scale of 
chemical equivalents at hand, the photographic experimentahst 
need not err, taking care that a slight access of pure nitrate of sil- 
ver prevails. 

The salts of iodine, lyomine, and fluorine, have been extensively 
employed, but as these form the basis of particular processes, any 
account of the operation of them is reserved until these become 
the. subject of consideration. 
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CHAPTER V. 

ON THE APPARATUS NECESSARY FOR THE PRACTICE OP PHOTO- 
GRAPHY ON PAPER. 

The most simple method of obtaining sun-pictures, is that of 
placing the objects to be copied on a piece of prepared paper, press- 
ing them close by a piece of glass, and exposing the arrangement 
to sunshine : all the parts exposed darken, while those covered are 
protected from change, the resulting picture being white upon a 
dark ground. 

It should be here stated, once for all, that such pictures, how- 
soever obtained, are called negative photographs ; and those which 
have their lights and shadows correct as in nature — dark upon a 
light ground, are positive photographs. The frontispiece to this 
volume represents such a negative image, and ihQ positive impression 
resulting from it The mode of effecting this is, having by fixing, 
given permanence to the negative picture, it is placed, face down, 
on another piece of sensitive paper, when all the parts which are 
white on the first, admitting light freely, cause a dark impression 
to be made on the second, and the resulting image is correct in its 
lights and shadows, and also as it regards right and left. 

For the multiplication of photographic drawings, it is necessary 
to be provided with a frame and glass, the most convenient size for 
which is something larger than a single leaf of quarto post writing 
paper. The glass must be of such thickness as to resist iSome 
considerable pressure, and it should be selected as colourless as 
possible, great care being taken to avoid such as have a tint of 
yellow or red, these colours preventing the permeation of the most 
eflScient rays. Figures 8 and 9 represent the frame ; the one 
showing it in firont, as in taking a copy of leaves, and the other 
the back, with its piece of stout tinned iron, which presses on a 
cushion, securing the close contact of the paper with every part of 
the object to be copied, and its brass bar, which, when pressed into 
angular apertures in the sides of the frame, gives the required 
pressure to the paper. 

Having placed the frame face downwards, carefully lay out on 
the glass the object to be copied, on which place the photographic 
paper very smoothly. Having covered this with the cusluon, 
which may be either of fiannel or velvet, fix the metal back, and 
adjust it by the bar, until every part of the object and paper are hi 
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the closest contact. The frame might, for very particular pur- 
poses, be rendered more complete, by having the back adjusted 
with binding screws ; but, for all ordinary uses, the bar answers 
every purpose. 





8. 

In arranging botanical specimens, the under surface of the leaves 
should be next the glass, their upper and smooth surface in contact 
with the paper. Although very beautiful copies- may be taken of 
dried specimens, they bear no comparison with those from fresh- 
gathered leaves or recently collected plants, of which, with the 
most delicate gradations of shades, the nerves of the leaves, and 
the down clothing the stems, are exhibited with incomparable 
fidelity. In the event of the plant having any thick roots or buds, 
it will be best to divide them with a sharp knife, for the purpose 
of equalizing the thickness in all parts, and ensuring close contact. 

Engravings are to be placed with their feces to the prepared 
side of the paper, and laid very smoothly on the glass, and then 
with the cushion and back pressed into the closest contact possible; 
the least difference in the contact, by permitting dispersion, occasions 
a cloudiness and want of sharpness in the photograph. Of course, 
a copy of anything taken by means of the rays which have passed 
through it, must present all the defects as well as all the beauties 
of the article, whatever it may be. A photographic copy of an 
engraving gives us, basides fiie Hues of the engraving, all the 
imperfections of the paper : this renders it necessary that those 
engravings should be selected which are on tolerably perfect paper. 
If the preservation of the engraving is not a matter of much 
moment, by washing it over the back with a varnish of Canada 
balsam and spirits of turpentine, it is rendered highly transparent, 
and, of course, the resulting impression is much improved. Care 
must, however, be taken to use the varnish very thin, that it may 
not impart any yellow tinge to the paper. An exposure of a few 
minutes only is sufficient to produce strong and faithful copies 
during sunshine ; but in diffused daylight a longer period is 
necessary. 

The copying frame is an indispensable requisite to the photo- 
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grapher ; it is used for copying all small objects by transmission, 
and multiplying the origin^ pictures from Nature. It is, indeed, 
the printing-press of the artist. Some prefer two plates of stout 
plate-glass pressed very closely together with clamps and screws ; 
but, as the intention is to bring the object to be copied and the 
sensitive paper into the closest possible contact, numerous mecha- 
nical contrivances will suggest themselves for this purpose. 

With the copying-frame a great number of experiments should 
be made before there is any attempt at using the camera ohscura. 

The Camera Obscura, or Darkened Chamber, was the invention 
of Baptista Porta, of Padua. Its principle will be best understood 
by the very simple experiment of darkening a room by closing the 
window-shutters and boring a small hole in them. If a piece of 
paper is held at a little distance from this hole, the figures of 
external objects will be seen delineated upon it ; and, by putting a 
small lens over the hole, they are rendered much more evident, 
from the condensation of the rays by the spherical glass. 




If, instead of a darkened room, We substitute a darkened box 
Ig. 10), the same effect will be seen to result. Suppose, in the 
it place, the box to be without the lens, the rays would pass 
from the external arrow in nearly right lines through the opening, 
and form an image corresponding in size on the back of the dark 
box. The lens, as shown, refracts the rays, and a smaller but a 
more perfectly defined image is the result. 

As in the phenomena of vision, so in the camera obscura, the 
image is produced by the radiations proceeding from the external 
object ; and as these radiations progress from various parts, more 
or less illuminated, so are the high lights, the . middle tints and 
shadows, most beautifully preserved in the spectral image. The 
colours, also, being in the first instance the effect of some physical 
modification of the primary cause, are repeated under the same 
influence; and the definition, the colour, and soft gradation of 
light and shadow, are so perfect, that few more beautiful optical 
effects can be produced than those of the camera obscura. 

Now as every ray of light producing the coloured image is 
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accompanied by the chemical principle actinism^ and as this is 
regulated in action by the luminous intensity of the rays, the most 
luminous (yellow) producing the least chemical effect, which 
increases with the diminishing illuminating power of the radiating 
source, we have the impression made of every gradation according 
to the colour of the object we would copy. 

For the practice of photography with such success as approaches 
the perfection of the ai*t, an instrument of the utmost refinement is 
necessary ; but the learner may content himself with a very simple 
and inexpensive form of apparatus. Many of my earliest, and 
these were by no means my worst experiments, were made with a 
camera constructed from a cigar-box ; a hole being pierced in one 
end of it, and fitted with a lens, the photographic paper being 
pinned upon a stiff piece of card-board the size of the box, and 
placed in the focus of the lens. It is necessary that the box be 
painted on the inside with a mixture of lamp-black and stiff size, 
to prevent the reflection of the dispersed hght. Fig. 11 gives this ' 

arrangement; a being 
the lens through which 
the image falls upon the 
paper fibced on the move- 
able board at rf, this 
being necessarily move- 
able, since, according to 
the distance of the ob- 
ject from a, so will be the 
focal distance from the lens producing the best image. 

In the ordinary cameras used by artists for sketching, a mirror 
is introduced, which throws the image on a semitransparent table. 
Fig. 12 is a section of one form of such an instrument : a a repre- 
sents the box, in one end 
of which is fixed the lens 
b. The lenticular image 
falls on the mirror c, 
placed at such an angle 
that it is reflected on the 
plate of ground-glass d. 
c is a screen to prevent 
the overpowering influ- 
ence of daylight, which 
would render the picture 
almost invisible. This 
form of the apparatus, though very interesting as a philosophical toy, 
and extremely useftd to the artist, is by no means fitted for photogra- 
phic purposes. The radiations from external objects suffer coaside^ 
rable diminution of chemical power in penetrating the lens, and the 
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iefle<^ion from the mirror so fstr reduces its intensity, that its action 
on photographic agents is slow. To obviate the objection of the 
reflected image, it is only necessary to place the photographic paper 
in the place of the mirror, but not in an angular position. 

Fig. 13 represents the photographic camera of a common, con- 
Tenient, and very econo- 
mical form* a a is the outer 
"box, in which is fixed the 
lens b, and c c another box 
sliding within it, at the 
inner end of which is 
placed the prepared paper 
d: by sliding this box 
forth and back, we are 




— e 



enabled to adjust the paper to the correct focus of the lens, the 
image being observed through a small hole at e. 

A great variety of these instruments have been introduced to 
the notice of students of the art, many of them so unnecessarily 




expensive that they are beyond the reach of the humble amateur. 

It is conceived that a few examples of mechanical contrivances by 

which the instrument is rendered portable, and in 

all respects convenient, will not be out of place in 

this treatise. Figure 14 represents one box sliding 

within the other for the purpose of adjusting the 

focus, the lens being fitted into a brass tube, 

which screws into the front of the camera. The 

woodcut (Fig. 15) is but one box, the lens being 

fitted into one brass tube sliding in another, like a 

telescope tube, the moveable part being adjusted 

by a screw and rack. The mouth of the tube is 

contracted, by which any adventitious radiations are 

obstructed, and a brass shade is adjusted to close 

the opening if required ; the paper is placed in a 

case fitted with a glass fi'ont, as in Fig. 16, and a shutter, by which 

it is protected from the hght until the moment it is required to 

throw the image upon it 

In the former editiop of this work, a form of camera ^a^ described. 
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which possesses many advantages ; and even after years' practice 
with various instruments, few have been altogether more success- 
ful. It is, therefore, here described in the language I employed in 
1841 :— 

A photographic camera should possess, according to Sir John 
Herschel, " the three qiialities of a flat field, a sharp focv^ at great 
inclinations of the visual ray, and a perfect achromaticityy There 
can be no doubt but these qualifications are very essential — the 
two first particularly are indispensable, and there is but one objec- 
tion to the latter. We can only produce perfect achromaticity by 
a combination of glasses, and experiments prove that by increasing 
the thickness of the object-glass, and the number of reflecting and 
refracting surfaces, we interrupt a considerable portion of light, and 
consequently weaken the action on the photographic material, 
whatever it may be ; but our opticians have succeeded to a great 
extent in overcoming this difficulty. We may, to a considerable 
extent, get rid of ti^e defects arising from chromatic dispersion, 
without having recourse to a combination of glasses of different 
refracting powers. I have long used myself, and constructed for 
others, a camera obscura, which appears to answer remarkably 
well, with a non-achromatic lens. It is but right I should acknow- 
ledge that I am indebted to the suggestions of Dr. Wollaston for 
part of my lenticular aiTangement. (Fig. 17 a) represents the 
i h /? 



•I 




aperture of the lens ; i i\ a box sliding into an outer case, A A' ; 
kk, SL third division, containing a ground glass at the back, and a 
door which can be raised or lowered by the screw </, the whole 
fitting into the frame h h'. 

Figure 18 is a section of the camera, a is a lens of a periscopic 
form, whose radii of curvature are in the proportion of 2 to 1. This 
meniscus is placed with its convex surface towards the plane of 
representation, and with its concavity towards the object. 

The aperture of the lens itself is made large, but the pencil of 
rays admitted is limited by a diaphragm, or stop, constructed as 
in the figure at b, between it and the plane of representation ^ 
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about one-tenth oi the focal length from the lens. By this arrange- 
ment objects are represented with considerable distinctness over 




every part of the field, but little difference being observable between 

the edges and the centre, c is the plate of ground glass at the 

back, which serves to adjust the focus by, and 

also to lay the photographic paper on, when 

we desire to copy any object; rf, a door to 

shut ofi^ the hght from the paper or plate 

until the moment we desire to expose it to 

luminous agency. Figure 19 represents this 

screen or door more perfectly, in the act of 

falling; « is a door at the back, through 

which the picture formed on the opaque glass 

is examined ; /, a pin, keeping the door, 5, in 

its place. 

The following figures (Figs. 20, 21, 22) re- 
present a more perfect arrangement, and, at the same time, one 
which is not essentially expensive. Its conveniences are those of 
folding, and thus packing into a very small compass, for the con- 
venience of travellers. 





With the camera obscura properly arranged, and the copying 
frame, the photographic student who confines his attention to the 
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processes on paper has nearly all he requires. For the conyenience 
of adjusting the instrument to different heights, and to different 

angles of elevation, tripod 
stands are convenient, but 
not altogether indispensable. 
They are made in several 
ways; the two figures, 23 
and 24, representing those 
which appear best adapted 
to the use of the traveller. 
22. The arrangement of com- 

pound legs shown in Fig. 23 
ensures greater steadiness than the other ; but the range of move- 
ment in Fig. 24 gives it some advantages. 






2S. 

Beyond these things, a few dishes, such as are represented in 
Fig. 25, A A, and a frame upon which a photograph can be placed 
for the purpose of being washed, are the only things required for 
the practice of this branch of photography. 
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CHAPTER VI. 

ON yiXINa THE PHOTOGRAPHIC PICTURES. 

The power of destroying the susceptibility of a photographic agent 
to the farther action of light, when the picture is completed l^ its 
influence, is absolutely necessary for the perfection of the art. 
Various plans have been suggested for accomplishing this, which 
have been attended with very different results ; few, if any, of the 
xnaterials used producing the required effect, and, at ^e same 
time, leaving the picture unimpaired. The hyposulphite of soda 
is decidedly superior to every other fixing material ; but it will be 
interesting to name a few other preparations, which may be used 
with advantage in some instances. 

The pictures formed on papers prepared with the nitrate of 
silver oiJy, may be rendered pennanent by washing them in very 
pure Wat^r. The water must be quite free from any muriates, aa 
these salts attack the picture with considerable energy, and soon 
destroy it, by converting the darkened silver into a chloride, which 
changes upon exposure. 

The great point to be aimed at in fixing any of the sun-pictures 
is the removal of all that portion of the preparation, whatever it 
may be, which has not undergone change, without disturbing 
those parts which have been altered in the slightest degree by 
the chemical radiations. When a picture has been obtain^ upon 
paper prepared with the nitrate of silver, or the ammonio-nitrate 
of silver, the best mode of proceeding is to wash it first with warm 
rain water, and then with a diluted solution of ammonia ; if the 
ammonia is too strong, it dissolves the oxide of silver, which in 
these processes is formed in the fainter parts of the picture, and 
thus obliterates the more delicate portions, Herschel remarks — 
" If the paper be prepared vdth the simple nitrate, the water must, 
be distilled, since the smallest quantity of any mmdatic salt present 
atta(^ the picture impressed on such paper with singular energy, 
and speedily obliterates it, unless very dark. A solution contain- 
ing only a thousandth part of its weight of common salt suffices to 
effect this in a few minutes in a picture of considerable streng^.'' 

Photographs on the muriated papers are not, however, so easily 
fixed. Well soaking these in water dissolves out the excess of 
nitrate of silver, and thus the sensibility is somewhat diminished ; 
indeed, they may be considered as half fixed, and may in this 
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state be kept for any conyenient opportunity of completing the 
operation. 

Muriate of soda (common salt) was recommended by Mr. Talbot 
as a fixing material, but it seldom is perfectly successful; as a 
cheap and easy method, it may be occasionally adopted, when the 
picture to be preserved is not of any particular consequence. 

It may appear strange to many that the same material which is 
used to give sensitiveness to the paper should be applied to destroy 
it. This may be easily explained : in the first instance, it assists 
in the formation of the chloride of silver ; in the other, it dissolves 
out a large portion of that salt from the paper, the chloride being 
soluble in a strong solution of muriate of soda. When common 
salt is used, the solution of it should be tolerably strong. The 
picture being first washed in water, is to be placed in the brine, 
and allowed to remain in it for some little time ; then, being taken 
out, is to be well washed in water, and slowly dried. If the brine 
is used in a saturated state, the white parts of the photograph are 
changed to a pale blue — a tint which is not, in some cases, at all 
unpleasant. 

1 have in my possession some pictures which have been prepared 
more than eight years, which were then fixed with a strong brine, 
and subsequently washed with warm water. They have become 
slightly blue in the white portions, but otherwise they are very 
permanent ; and they have lost but little of their original character. 

The chloride of silver being soluble in solution of ammonia and 
some of its salts, they have been recommended for fixing photo- 
graphs. The ammonia, however, attacks the oxide, whidi forma 
the darkened parts, so rapidly, that there is great risk of its destroy- 
ing the picture, or, at least, of impairing it considerably. It matters 
not whether the liquid ammonia or its carbonate be used, but it 
must be a very diluted solution. The only photographs on which 
I have used it with any success are those prepared with the phos- 
phate of silver ; and to these it imparts a red tinge, which is fatal 
to their use for transfers. 

The ferrocyanate of potash, or, as it is more commonly called, 
the prussiate of potash, converts the chloride into a cyanide of 
silver, which is not susceptible of change by light ; consequently 
this cheap salt has been employed as a fixing agent, but, most un- 
fortunately, photographs which have been subjected to this prepara- 
tion are slowly, but surely, obliterated in the dark. 

The iodide of silver, which is readily formed by washing the photo- 
graph with a solution of the iodide of potassmm, is scarcely sen- 
sitive to Hght ; and this salt, used in the proportions of five or six 
grains to four or five ounces of water, answers tolerably well where 
transfers are not required. It tinges the white lights of the pic- 
ture of a pale yellow — ^a colour which is extremely active in absorb- 
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ing the chemical rays of light, and is therefore quite inapplicable 
where any copies of the original photograph are required ; and, in 
describing the hydriodated photographs, other objections will be 
noticed. 

Of all the fixing agents, the hyposulphite of soda is decidedly 
the best. Ihis was first pointed out by Sir John Herschel, who 
also recommended that it should be used warm in some cases : yet 
it was afterwards included in Mr. Fox Talbot's patent claim. 

Hyposulphite of soda is manufactured very cheaply, or it can be 
prepared by the chemical amateur in the following manner : — 

Form, in the first instance, a solution of caustic soda, by dis- 
solving a pound of soda in a quart of boiling water, and mixing it, 
while hot, with half a pound of fresh burnt lime, slaked with ano- 
ther quart of boiling water. The mixed solution is to be carefully 
covered from the air until cold. The clear liquor is then to be 
poured ofl^ and made to dissolve, by boiling in an earthen vessel 
as much sulphur as possible. The deep yellow solution formed is 
to be decanted off into a deep vessel, and a current of sulphurous 
acid gas passed through it until it becomes quite colourless. This 
is very easily done by mixing, in a retort vnth a long beak, some 
linseed oil and sulphuric acid. On applying a httle heat, the sul- 
phurous acid gas is given off in great abundance. By plunging 
the beak to the bottom of the vessel, it passes through, and is 
rapidly absorbed by the solution. If it is desired to crystallize the 
hyposulphite, the fluid should not be allowed to become quite free 
of colour. Whilst still a little yellow, it should be filtered and 
evaporated, in a porcelain or eai-then vessel, over a quick fire, to 
the consistence of a syrup. The liquid thus evaporated is mixed 
with half its volume of alcohol, and well shaken. The alcohol takes 
up all the sulphuret, and floats above ; the lower solution is left to 
cool under the alcoholic one. 

The hyposulphite of soda must be preserved in well-stoppered glass 
bottles, and never be exposed to any bright light. It is best to 
keep it in small bottles, as the action of the oxygen of the atmo- 
sphere has a tendency to form a sulphate, and precipitate the sulphur. 

To use the hyposulphite of soda with effect, there are several 
precautions necessary. In the first place, all the free nitrate of 
silver must be dissolved out of the paper by well washing ; the 
photograph is then to be dried, and, being spread on a plane sur- 
face, is to be washed over on both sides with a saturated solution 
of the hyposulphite of soda. The picture must then be washed, 
by allowing a small stream of water to flow over it, at the same 
time dabbing it with a piece of soft sponge, until the water passes 
off perfectly tasteless. This operation should be repeated twice, 
or, in particular cases, even three times. The hyposulphite of soda 
has the property of dissolving a large quantity of several of the 
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salts of silver, but particularly of the chloride, with which it com- 
bines, forming a triple salt of an exceedingly sweet taste. This 
salt is liable to spontaneous decomposition, accompanied with se- 
paration of silver in the shape of sulphuret : hence the necessity of 
freeing the paper, by washing, of every trace of it, the sulphurel of 
silver being of a dirty brown. It might appear that the use of 
warm water would more effectually cleanse the paper ; so far from 
it, it occasions the immediate formation of the sulphuret of silver. 

Some operators prefer leaving the picture in a bath of the hypo- 
sulphite of soda for some time, and then removing the salt by 
simple immersion in water, frequency changing it. The advan- 
tages of this appear to be, that the surface of the paper is not dis- 
turbed by any rubbing action or by the mechanical action of wat6r 
flowing over the surface. For fixing the calotype pictures, Mr. 
Cundell, to whom we are much indebted for improvements in this 
particular process, recommends the following mode of manipula- 
tion : — 

The picture, or as many of them as there may be, is to be soaked 
in warm water, but not warmer than may be borne by the finger ; 
this water is to be changed once or twice, and the pictures are then 
to be well drained, and either dried altogether, or pressed in clean 
and dry blotting paper, to prepare them to imbibe a solution of the 
hyposulphite of soda, which may be made by dissolving an ounce 
of that salt in a quart of water. Having poured a Httle of the 
solution into a flat dish, the pictures are to be introduced one by 
one ; daylight will not now injure them : let them soak for two or 
three minutes, or even longer, if strongly printed, turning and 
moving them occasionally. The remaining unreduced salts of silver 
are thus thoroughly removed by soaking in water and pressing in 
clean blotting paper alternately ; but if time can be allowed, soak- 
ing in water alone will have the effect in twelve or twenty-four 
hours, according to the thickness of the paper. It is essential to 
the success of the fiixing process, that the paper be in the first place 
thoroughly penetrated by the hyposulphite, and the sensitive matter 
dissolved ; and next, that the hyposulphite compounds be effectually 
removed. Unless these salts are completely washed out, they 
induce a destructive change upon the picture, they become opaque 
in the tissue of the paper, and unfit it for the operation of being 
copied. 

Being desirous, not merely of describing all those processes which 
have passed into common use, but those even which have been sug- 
gested merely upon the strength of a few experiments, where these 
appear probable to lead to any improved practice, under any cir- 
cumstances, in the art, the following process of Reuben Phillips is 
introduced. 

Mr. Phillips found tMIt the solvent power of any menstruum 
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was increased by voltaic aciioii. He therefore employed electrodes 
the size of the photographic picture to be fixed, and placing upon 
the under one a flannel wetted with the solvent — either common 
salt, ammonia, or hyposulphite of soda — ^he placed the impressed 
paper, wetted with the same solution, on it, and laid another wetted 
flannel upon it, covering the whole with the other electrode. Con- 
nection being made with a tolerably active battery, the metallic 
salt is rapid^ removed to one pole, and thus the fixing process 
rendered comparatively short and easy, where a voltaic battery is at 
command. 

The hyposulphite of soda has been used for almost every photo- 
graphic process, from the facility it affords for removing the silver 
salts. The following is the process of Gustave le Gray, of Paris, 
which is valuable as being the directions of one who has pro- 
duced most beautifhl pictures : but it does not differ in any impor- 
tant particulars from Uie processes already given : — 

" Make in a bottle the following solution : — Filtered water, 
about a pint and a half; hyposulphite of soda, about three ounces ; 
cover the bottom of a ctish with this, and plunge in your negative 
proo^ taking care to avoid air bubbles : this dissolves the bromo- 
chloro-iodide of silver, but does not attack the gallo-nitrate of silver, 
which forms the blacks. 

" Never put more than one proof at a time in the bath ; but you 
may use it for several proofe one after the other. 

^If you examine the proof as a transparency afber it has re- 
mained some time in the bath, you may be tempted to think it is 
lost, as in some places spots will appear from the iodide of silver 
not being completely taken away ; but if you wait until it is re- 
moved, which you will know by the disappearance of the yellow 
tint^ you will be astonished at the whiteness and transparency of 
the paper, as well as at the beauty of the blacks in the image. 

" It will require for this, to remain in the bath from half an hour 
to three quarters ; you will then wash it in several waters, and 
leave it in a basin of clear water for three quarters of an hour ; 
then let it dry spontaneously by hanging it up ; the proof is then 
quite unalterable by light, as there remains nothing more in the 
paper than the gallo-nitrate of silver, which is black. 

" Fixing by means of the bromide of potassium is not so durable, 
because it does not remove any of the materials used in preparing 
the paper. It may, nevertheless, be of great use in travelling, 
and when it is required to make several proofe one after the 
other; because then you avoid touching the hyposulphite in 
preparing the negative paper, which spots at the least contact 
with it 

" You may thus place the whole of your negative proofe together 
in this bath. 
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** Water, a pint and three quarters ; bromide of potasBium, 360 
grains. 

" In taking the proof out of the bath, you must wash it in several 
waters and dry it ; it should be kept in the bath at least three 
quarters of an homr, but, if you leave it in two or three hours, it 
will not injure it/' 

Such is M. le Gray's statement, and so it is rendered by his 
English translator, Mr. Cousins ; but I beUeve the quantity of 
the bromide of potassium to be by far too large, and that the pic- 
tures would sustain less injury by using a solution of one half the 
strength indicated. His process for fixing the positive pictures 
contains some important hints. 

" Dissolve in a bottle hyposulphite of soda, 1600 grains ; 
" Filtered water, nearly a quart. 
In another bottle dissolve 76 grains of nitrate of silver in a wine- 
glass or two of water ; when well dissolved, you add to it saturated 
solution of chloride of sodium, until the white precipitate ceases to 
fall ; allow it to repose a short time, and then decant the clear liquor, 
and gather the precipitate of chloride of silver, which you dissolve 
in the other bottle of hyposulphite of soda ; by this means you 
obtain directly the black tints upon the picture. The older the 
hyposulphite of soda is, the better ; when it gets thick, you must 
add a fresh solution of hyposulphite alone, without the chloride of 
silver, the old containing an excess which it has taken from the 
proofe already inunersed in it. You must not filter it to take away 
the deposit, but only let it repose in a large bottle, and decant the 
clear hquid for use, leaving the sediment to be re-dissolved by fit'esh 
solution. 

" By leaving the proo& a longer or shorter period in the bath, 
you can obtain all Uie tints from the red to the black, and clear 
yellow ; with a little practice, you will be sure to get the tint you 
desire. You must not leave a proof l^Ss than an hour in the bath 
for it to be sufficiently fixed, and it can remain three or four days 
to obtain the sepia and yellow. By heating the hyposulphite of 
soda I accelerate the operation ; but we must not then leave the 
proof for an instant to itself, as the rapidity of action is so great, 
that the picture might be completely effaced. 

^* By adding to Uie preceding solution about one fluidounce of 
liquid ammonia, I obtain pretty bister tints, and very pure whites. 
The English paper is exceedingly good for these tints. 

" I obtain also fine velvet-Hke tints by putting the photograph 
(when taken out of the hyposulphite of soda) upon a bath of a 
salt of gold, using 15 grains of the chlorine of gold to one pint and 
a half of distilled water. 

'^ Fine yellow tints are obtained by placing the proof (if too 
vigorous) first in a bath of hyposulphite, and tiien in a bath oom- 
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posed of one pint and a half of water, and one fluidounce and a half 
of hydrochloric acid ; washing it perfectly in water. Liquid ammonia, 
employed in the same quantity as last mentioned, gives remarkably 
fine tints. 

" When the proof is the colour you desire, wash it in several 
waters, and leave it two or three hours in a basin of water, until, 
touching it with the tongue, you perceive no sweet taste, which 
indicates the presence of hyposulphite of silver ; then dry it by 
han^ng it up, and it is finished. The bath may contain as many 
proofs as can be conveniently placed in it." 

The following fixing processes are rather more curious than 
useful : they were first indicated by Sir John Herschel, from whose 
memoir on the " Chemical Agency of the Rays of the Solar Spec- 
trum" I quote. 

** By far the most remarkable fixing process with which I am 
acquainted, however, consists in washing over the picture with a 
weak solution of corrosive sublimate, and then laying it for a few 
moments in water. This at once and completely obliterates the pic- 
ture, reducing it to the state of perfectly white paper, on which 
the nicest examination (if the process be perfectly executed) can 
detect no trace, and in which it may be used for any other pur- 
pose, as drawing, writing, <fec., being completely insensible to light. 
Nevertheless, the picture, though invisible, is only dormant, and 
may be instantly revived in all its force by merely brushing it over 
with a solution of a neutral hyposulphite, after which, howeyer, it 
remains as insensible as before to the action of light And thus 
it may be successively obliterated and revived as often as we please. 
It hardly requires mention that the property in question furnishes 
a means of painting in mezzotinto (i. e., of commencing on black 
paper and working in the lights), as also a mode of secret writing, 
and a variety of similar applications. 

" There is a remark wluch ought not to be omitted in regard to 
this part of our subject — viz., that it makes a great difierence, in 
respect of the injury done to a photographic picture by the fixing 
process, whether that picture have been impressed by the long- 
continued action of a feeble light, or by tho quick and vivid one of 
a bright sun. Even supposing the pictures originally of equal 
intensity, the half-tints are much less powerfully corroded or 
washed out in fixing in the latter case than in the former.'' 
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ORDINARY PHOTOGRAPHJO PROOESSSS ON PAPER OF THB XARUXBT 

VARIETY. 

It has already been noticed that Wedgwood was certainly the first 
who made any attempts to use the sunbeam for delineating the 
objects tlu^ough which it permeated. In 1802 he publish^ an 
account of his process in the Journal of the Royal Institution, 
under the following title, " An Account of a Method of Copying 
Paintings upon GIms, and of making Profiles by the Agency of 
Light upon Nitrate of Silver ; with Observations by H. Da\7.** 
From this paper the following extracts, containing the more im- 
portant indications, are made. 

" White paper, or white leather, moistened with solution of 
nitrate of silver, undergoes no change when kept in a dark place, 
but, on being exposed to the daylight, it speedily changes colour, 
and after passing through diflferent shades of grey and brown, 
becomes at length nearly black. The alterations of colour take 
place more speedily in proportion as the light is more intense. In 
the direct beam of the sun, two or three minutes are sufficient to 
produce the full effect ; in the shade, several hours are required ; 
and light transmitted through different coloured glasses acts upon 
it with different degrees of intensity. Thuft, it is found that red 
rays, or the common sunbeams, passed through red glass, have very 
little action upon it ; yellow and green are more efficacious ; but 
blue and violet light produce the most decided and powerful 
effects. 

" When the shadow of any figure is thrown upon the prepared 
surface, the part concealed by it remains white, and the other parts 
speedily become dark. For copying paintings on glass, the solu- 
tion should be applied on leather ; and in this case it is more readily 
acted on than when paper is used. After the colour has been once 
fixed on the leather or paper, it cannot be removed by the applica- 
tion of water, or water and soap, and it is in a high degree perma- 
nent The copy of a painting or the profile, immediately after 
being taken, must be kept in an obscure place ; it may, indeed, be 
examined in the shade, but in this case the exposure should be 
only for a few minutes ; by the light of candles or lamps, as com- 
monly employed, it is not sensibly affected. No attempts that 
have been made to prevent the uncoloured parts of the copy or 
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profile from being acted upon by lights have aa yet been successful. 
They have been covered by a thin coating of fine varnish, but this 
has not destroyed their susceptibility of becoming coloured ; and 
even after repeated washings, suflBcient of the active part of the 
saline matter will still adhere to the white parts of the leather or 
paper to cause them to become dark when exposed to the rays of 
the sun. Besides the applications of this method of copying that 
have just been mentioned, there are many others ; and it will be 
useful for making deUneations of all such objects as are possessed 
of a texture partly opaque and partly transparent. The woody 
fit»'es of leaves, and die wings of insects, may be pretty accurately 
represented by means of it, and in this case it is only necessary to 
cause the direct solar light to pass through them, and to receive 
the shadows upon leather. 

" The images formed by means of a camera obscura have been 
found to be too faint to produce, in any moderate time, an effect 
upon the nitrate of silver. To copy these images was the first 
object of Mr. Wedgwood in his researches on the subject ; and for 
this purpose he first used nitrate of silver, which was mentioned 
to him by a friend as a substance very sensible to the influence of 
light ; but all his numerous experiments as to their primary end 
proved unsuccessful. In following these processes, I have found 
that the images of small objects^ produced by means of the solar 
microscope, may be copied without diflSculty on prepared paper. 
This will probably be a useful application of the method ; that it 
may be employed successfully, however, it is necessary that the 
paper be placed at but a small distance frx>m the lens. (Davy.) 

" In comparing the eflects produced by light upon muriate of 
silver with those produced upon the nitrate, it seemed evident that 
the muriate was the most susceptible, aud both were more readily 
acted upon when moist than when dry-^a fact long ago known. 
Even in the twilight, the colour of the moist muriate of silver, 
spread upon paper, slowly changed from white to faint violet; 
though, under similar circumstances, bo immediate alteration was 
produced upon the nitrate. 

" Nothing but a method of preventing the unshaded parts of the 
delineations from being coloured by exposure to the day is wanting 
to render this process as usefiil as it is elegant." 

In 1839, Mr. Fox Talbot published the first account of his 
Photogenic experiments. This term was introduced by this gen- 
tleman ; and his experiments cannot be better described than in 
his own words. 

Chloride of Silver, — " In order to make what may be called ordi- 
nary photogenic paper, I select, in the first place, paper of a good 
£im quality and smooth surface. I do not know that any answers 
better than superfine writing paper. I dip it into a weak solution 
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of common salt, and wipe it dry, by which the salt is uniformly 
distributed throughout its substance. I then spread a solution of 
nitrate of silver on one surface only, and dry it at the fire. The 
solution should not be saturated, but six or eight times diluted 
with water. When dry, the paper is fit for use. 

" I have fouild by experiment that there is a certain proportion 
between the quantity of salt and that of the solution of silver 
which answers oest, and gives the maximum effect. If the strength 
of the salt is augmented beyond this point, the effect diminishes, 
and, in certain cases, becomes exceedingly small. 

" This paper, if properly made, is very useful for all photogenic 
purposes. For example, nothing can be more perfect than the 
images it gives of leaves and flowers, especially with a summer sun, 
— the light, passing through the leaves, deUneates every ramifica- 
tion of their nerves. 

" Now suppose we take a sheet thus prepared, and wash it with 
a saturated solution of salt, and then dry it. We shall find (espe- 
cially if the paper is kept some weeks before the trial is made) 
that its sensibility is greatly diminished, and, in some cases, seems 
quite extinct But if it is again washed with a hberal quantity of 
the solution of silver, it becomes again sensible to light, and even 
more so than it was at first. In this way, by alternately washing 
the paper with salt and silver, and drying it between times, I have 
succeeded in increasing its sensibility to the degree that is requi- 
site for receiving the images of the camera obscura. 

" In conducting this operation, it will be found that the results 
are sometimes more and sometimes less satisfactory, in consequence 
of small and accidental variations in the proportions employed. It 
happens sometimes that the chloride of silver is disposed to darken 
of itself without any exposure to light : this shows that the attempt 
to give it sensibiUty has been earned too far. The object is to 
a'pjyroach to this condition as near as possible without reaching it, 
so that the substance may be in a state ready to yield to the 
slightest extraneous force, such as the feeble impact of the violet 
rays when much attenuated. Having, therefore, prepared a num- 
ber of sheets of paper with chemical proportions slightly different 
from one another, let a piece be cut from each, and, having been 
duly marked or numbered, let them be placed, side by side, in a 
very weak diffused light for a quarter of an hour. Then, if any 
one of them, as frequently happens, exhibits a marked advantage 
over its competitors, I select the paper which bears the corre- 
sponding number to be placed in the camera obscura.'* 

The increased sensitiveness given to paper by alternate ablutions 
of saline and argentine washes— the striking differences of effect 
produced by accidental variations of the proportions in» which the 
chemical ingredients are applied — and the spontaneous chafigo 
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which takes plaoe, eyen in the dark, on the more sensiti^^ varieties 
of the paper, are all subjects of great interest, which demand 
farther investigation, and which, if followed out, promise some 
most important explanations of chemical phenotaiena at present 
involved in uncertainty, particularly those which appear to show 
the influence of time — ^an element not sufiSciently taken into 
account — ^in overcoming the weaker affinities. Few fields of re- 
search promise a greater measure of reward than these ; already 
the art of making sun pictures has led to many very important 
physical discoveries, but most of the phenomena are yet involved 
in obscurity. 

The proportions in which the muriate of soda has been used are 
exceedingly various ; in general, the solution has been made too 
strong : but several chemists have recommended washes that are aa 
much too weak. For dif^rent uses, solutions of various qualities 
should be employed. It will be found well in practice to keep 
papers of three orders of sensitiveness prepared ; the proportions 
of salt and silver for each being as follows : — 

Sensitive Paper for the Camera Obscura. 

Muriate of soda, thirty grains to an ounce of water. 

Nitrate of silver, one hundred and twenty grains to an ounce of 
distilled water. 

The paper is first soaked in the saline solution, and after being 
carefully wiped with linen, or pressed between folds of blotting- 
paper and dried, it is to be washed twice with the solution of 
silver, drying it by a warm fire between each washing. This paper 
is very liable to become brown in the dark. Although images mav 
be obtained in the camera on this paper by about half an hour^s 
exposure, they are never very distinct, and may be regarded as 
rather curious than useful. 

Less Sensitive Paper for copies of Engravings — Botanical or 
Entomological specimens. 

Muriate of soda, twenty-five grains to an ounce of water. 
Nitrate of silver, ninety grains to an ounce of distilled water. 
Applied as above directed. 

Common Sensitive Paper j for Copying Lace^ork, Feathers, Pat" 
terns of Watch-work, dtc. 

Muriate of soda, twenty grains to an ounce of water. 
Nitrate of silver, sixty grains to an ounce of distilled water. 

Applied as above directed. 
This paper keeps tolerably well, and, if carefully prep aed, may 
always be depended upon for darkening equally. 

3 
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The oombinatioiis of organic bases with lead and the argentine 
salts have been already described in Chapter IV. 

Iodide of Silver, — ^This salt was employed very early by Talbot, 
Herschel, and others. It enters as the principd agent into Mr. 
Talbot's calotype paper ; but a description of this process is re- 
served for a separate chapter. Paper is washed with a solution of 
the iodide of potassium, and then with nitrate of silver. By 
this means, papers may be prepared which are exquisitely sensi- 
tive to luminous influence, provided the right proportions are 
hit ; but, at the same time, nothing can be more insensible to the 
same agency than the pure iodide of silver. A singular differ- 
ence in precipitates to all appearance the same, led to the 
belief that more than one definite compound of iodide and silver 
existed ; but it is now proved that pure iodide of silver will not 
change colour in the sunshine, and that the quantity of nitrate of 
silver in excess regulates the decree of sensibility. Experiment 
has proved that the blackening of one variety of iodidated paper, 
and the preservation of another, depends on the simple admixture 
of a very minute excess of the nitrate of silver. The papers pre- 
pared with the iodide of silver have all the peculiarities of those 
prepared with the chloride, and although, in some instances, they 
seem to exhibit a much higher order of sensitiveness, they cannot 
bo recommended for general purposes with that confidence which 
experience has given to the chloride. It may, however, be pro- 
per to state the best proportions in which the iodidated papers 
can be prepared, and the most approved method of applying the 
solutions. 

The finest kind of paper being chosen, it should be pinned by its 
four comers to a board, and carefully washed over with a solution of 
six grains of the nitrate of silver to half an ounce of water ; when 
this is dry, it is to be washed with a solution of iodide of potassium, 
^VQ grains in the same quantity of water, and dried by, but at some 
little distance from, the fire ; then, some short period .before the 
paper is required for use, it must be again washed with the silver 
solution, and quickly dried, with the same precaution as before. 
If this paper is warmed too much in drying, it changes from its 
delicate primrose colour to a bright pink or a rosy brown, which, 
although still sensitive, is not so much so as the parts which are 
not so altered. The peculiar property of this salt to change thus 
readily by calorific influence, and some other very remarkable 
efiects produced on already darkened paper when washed with a 
hydriodic salt, and exposed to artificial heat, or the pure calorific 
rays of the spectrum, which will be hereafter noticed, appears to 
promise a process of drawing of a new and peculiar character. 
Opening as this does a wide range of highly interesting and most 
important experiments, it is to l]^ hoped some one may pursue the 
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sab)ect, and endeavour to establish the peculiar phenomena which 
present themselves on some scientific basis. 

If iodide of silver is precipitated by mixing together solutions of 
iodide of potassium and nitrate of silver in a concentrated state, 
a heavy yellow powder falls, which will scarcely change in colour 
by an exposure of many days to sunshine. But if the solutions 
are infinitely diluted, so that on mixing they only become milky, 
and the light powder which occasions the opacity falls but slowly 
to the bottom of the vessel, it will be found that it is sensitive to the 
weakest solar radiations. There does not appear to be any chemical 
difference between the iodides thus obtained ; but there are some 
remarkable physical peculiarities, and it is believed that attention 
to these will be found eventually to be of the utmost importance. 

Bromide of Silver. — In many of the works on chemistry, it is 
stated that the chloride is the most sensitive to light of all the 
salts of silver ; and, when they are exposed in a perfectly formed 
and pure state to solar influence, it will be found that this is nearly 
correct. Modern discovery has, however, shown that these salts 
may exist in peculiar conditions, in which the afl&nities are so deli- 
cately balanced as to be disturbed by the faintest gleam ; and it is 
singular that, as it regards the chloride, iodide, and bromide of 
silver^ when in this condition, the order of sensibiUty is reversed, 
and ijie most decided action is evident on the bromide before the 
«ye can detect any change in the chloride. 

The slight additional expense of the bromides is not worthy 
consideration, particularly as their use may be confined to papers 
for the camera obscura, the pictures on which are of course of 
the negative character, and the positive photographs can be 
formed by transfer on. the chloridated papers of a highly sensitive 
kind. 

It will be found that the bromide and iodide are much alike 
in the singular want of sensibility which they sometimes exhibit 
under the circumstances already alluded 
to, which are not easy of explanation. 

K a paper first washed with a solution 
of nitrate of silver has bromide of potas- 
sium Implied to it in different proportions, 
say 20 grains, 15 grains, and 10 grains 
each, in two drachms of water, and, when 
dry, be again washed over with the silver 
solution, it will be found, unless, as is 
occasionally the case, some organic com- 
bination interferes, that the order of sen- 
sitiveness will begin with the weakest 
solution, the strongest being the least influenced by light. The 
difiSdrent degrees of darkness induced are fairly represented in the 
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margin. As the different bromides give to photographic paper 
varieties T^hich much resemble those enumerated under the muri* 
ates, I have thought it unnecessary to give an account of any of 
them. The paper prepared with the bromide of potassium is the 
kind I have adopted, after having tried upwards of two hundred 
combinations of silver with the other bromides. 

To prepare a highly sensitive paper of this kind, select some 
sheets of very superior glazed post, and wash it on one side only 
with bromide of potassium — ^forty grains to one ounce of distilled 
water, over which, when dry, pass a solution of one hundred grains 
of nitrate of silver in the same quantity of water. The paper must 
be dried as quickly as possible without exposing it to too much 
heat ; then again washed with the silver solution, and, when dry, 
carefully preserved for use. 

It will be perceived that I adopt a slightly different manipulation 
from that recommended by Mr. Talbot." Instead of washing the 
paper with the solution of silver first, and applying the bromide 
or the muriate over this, and then the silver wash again, I use the 
alkaline salt first, and apply the metallic washes one on the other* 
I have been induced to this from observing that the photographic 
preparation penetrates less deeply into the paper than when laid 
on as originally prescribed, and, consequently, the sensibility of it 
is increased. It will be found that an addition of about one^twelfbh 
of spirits of wine to the solution of silver will much increase the 
blackness of the paper when solarised ; and I think we may safely 
say that the sensibility is also improved by it — ^at all events it is 
not impaired. 

M. Biot has expressed his opinion, that it is not possible to find 
any substance more sensitive to light than the bromide of silver : 
this is true to a certain extent, but in combination with deoxidizing 
agents, other preparations will be named which have a decided 
superiority over the pure bromide of silver. 

Fluoride of Silver, — ^The use of this salt appears to have been 
first suggested by Sir John Herschel ; it forms the basis of a pro- 
cess by the author, to be described in the chapter on Special Pro- 
cesses. It has lately been claimed as a new photographic agent by 
the French, but the date of publication determines this question in 
the author's favour. 

Phosphate of Silver, — Dr. Fyfe appears to have been the first 
to sugffest the use of the pfiosphate of silver as a photographic ma- 
terial, but I am obliged to confess it has not, in my hands, proved 
anything like so successful as, from Dr. Fyfe's description, it was 
in his own. Indeed, he himself observes, in speaking of its use in 
the camera obscura : " Though representations may be got in this 
way, yet, so far as I have found, they have not the minute distinct- 
ness of those got by the method already mentioned (t. c. by appH- 
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cAtion). Owing to the interference of the lens, the Kght does not 
act nearly so powerfully on .the paper, as when it has to permeate 
merely a frame of glass." 

For all practical purposes, the method which Dr. Fyfe has given 
of preparing these papers is, perhaps, the best : — " The paper is 
first soaked in the phosphate of soda and then dried, after which 
the nitrate is spread over one side by a brush ; the paper again 
dried, and afterwards again put through the salt, by which any 
excess of silver is converted to phosphate. As thus prepared, it 
acquires a yellow tinge, which becomes black by exposure to light." 
It will be evident from these directions, that what was formerly 
said about the necessity of having the nitrate of silver in excess, is 
here, according to Dr. Fyfe, objectionable. It certainly does not 
appear to be so essential in this preparation, that anything but 
pure phosphate of silver should be used, yet I cannot help fancying 
that a slight advantage is gained, even here, by allowing a little 
excess of nitrate. Dr. Fyfe has given a process for applying the 
phosphate of silver, mixed as a paint, on metal, glass, or paper. It, 
however, requires the skill of an artist to produce an even surface, 
and unless a uniform ground is given, the picture is deformed by 
waving lines of different shades. A method of precipitating 
argentine salts on smooth surfaces will be given in the following 
pages, by which means the most uniform face is procured, and 
many beautiful effects produced. 

Papers prepared with other Salts of Silver, — ^With the excep- 
tion of the carbonate, tartrate, acetate, citrate, oxalate, and one or 
two others, the salts of silver, besides those ahready described, do 
not appear to be sensibly influenced by light. Many have been 
mentioned by authors as absolutely insensible to its influence ; but 
recent experiments have produced modifications of these salts, 
which are delicately sensitive to the solar ray. Amongst others^ 
the chromate has been named, and certainly it has not yet been 
rendered sensitive to an exposure of some hours to daylight ; but 
one experiment of mine has proved, that the solar beam will, in a 
few days, produce a fine revival of metallic silver from its chro- 
mate ; and another experiment with it has the most pleasing result 
of bringing within the range of probabilities the production of 
photographic pictures in their natural colours. 

Researches having this object in view led to the discovery of the 
ehromatype ; but Qiis beautiful salt has not yet been applied 
directly as the photographic agent. In the present state of our 
knowledge, we cannot venture to affirm that any salt of silver, or, 
indeed, of any of the other metals, exists, having an absolute 
insensibility to light, or in which the required unstable equilibrium 
may not be induced, so that the sun's beam might change the 
chiuracter of its combinations. I am, indeed, convinced that no 
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body in nature is entirely uninfluenced by the action of the sun's 
rays. Papers washed with either of 4.he alkaline carbonates, and 
then with a solution of nitrate of silver, resemble in their character 
those prepared with the muriates, but are not darkened so readily. 
The tartrate of silver possesses some veiy extraordinary pecu- 
liarities. Papers may be prepared, either by spreading the tartrate 
at once over the surface, or better, by soaking the paper in a solu- 
tion of Rochelle salt (the tartrate of potash and soda), and then 
applying two washes of the solution of nitrate of silver. The first 
action of light is very feeble, but there gradually comes on a 
stronger discolouration, which eventually proceeds with rapidity, 
and at length blackens to an extent beyond almost every other 
paper. This discolouration may be wonderfully accelerated by 
• washing over the tartrated paper with a very dilute solution of 
the hydriodate of potash, during the process of darkening. It is 
not easy to use this when copying anything, but there are cases in 
which the extreme degree of darkness which this preparation 
acquires renders it valuable. The acetate of silver comports itself 
in the same manner as the tartrate. The citrate, oxalate, <&;c., are 
only interesting as forming part of the series of argentine prepara- 
tions which exhibit decisive changes when exposed to light The 
methods of rendering them available will be sufficiently under- 
stood from the foregoing details, and it would only be an unneces- 
sary waste of words to give any more particular directions as it 
regards them. 

Notwithstanding the extraordinary degree of sensibility which 
has been given to paper and to the metallic plates by the indus- 
trious experiments of chemists, I am convinced that we may hope 
to obtain agents of far higher natural sensibility than those we 
now possess ; and I look with much anxiety to some of the com- 
binations of organic radicals with metallic bases. The fulminates 
and the ethyle compounds present a very promising line of inquiry. 
Mr. John Towson, of Devonport, who pursued, conjointly with 
myself, a most extensive series of researches on photographic 
agents, was endeavouring to form a solution of silver, in which the 
elements should be so delicately balanced as to be overturned by 
the action of the Mutest light. To do this, he dissolved some 
very pure silver in nitric acid, to which spirits of wine was added 
somewhat suddenly in proportions equal to the acid used, and the 
precipitation of the fulminate prevented by a quick effusion of cold 
water, sufficient to bring the specific gravity of the solution to 
1*17, and to this a few drops of ammonia were added. Pieces of 
bank post paper dipped in this solution became, the instant they 
were presented to the declining light of an autumnal evening, a 
beautiful black having a purple tinge. This effect did not seem 
to come on gradually, but, as by a sudden impulse, at once. Both 
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this gentleman and m^rself iiave often endeavoured to repeat this, 
but in no one instance have either of us succeeded in producing 
anything nearly so sensitive. It should be stated, that the solution 
prepared in the evening had become, by the following morning, 
only ordinarily sensitive, and that papers prepared with it were 
deliquescent and bad. In repeating any modification of this 
experiment, the greatest care should be taken, as explosions of 
considerable violence are otherwise likely to occur. 

Another series of experiments on the fulminates of silver have 
produced very pleasing photographic results, but I am not enabled 
to specify any particular method of preparing them, which may be 
certain of reproducing the results to which I allude. Nothing 
can be more capricious than they are : the same salt darkening 
rapidly to-day, which will to-morrow appear to be absolutely 
insensible to radiation, and which will again, in a few days, recover 
its sensitiveness, to lose it as speedily as before. 

The beautiful researches of Professor Frankland, of Owen's 
College, Manchester, however, most satisfactorily prove that a great 
many of the metals will combine with organic radicals in the sun- 
shine which will not so combine in darkness. 
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ON THB PBODUOTION OF POBITITIS PH0T0GBAFH8 BT THE VSR OV 
THB HYORIODIO SALTS. 

A VERY sKort time after the publication of Mr. Talbot's processes, 
which I anxiously repeated with various modifications, I discovered 
a singular property in the hydriodate of potash of again whitening 
the paper darkened by exposure, and 'also, that the bleaching pro- 
cess was very much accelerated by the influence of light Early 
in the year 1839, Lassaigne, Mr. Talbot, Sir John Herschel, and 
Dr. Fyfe, appear to have fallen on the same discovery. 

As this process, giving by one operation pictures with their 
lights correct, is of much interest, I gave it for a very considerable 
time my undivided attention. The most extraordinary character 
of the hydriodic salts is, that a very slight difference in the strength 
of the solutions, in the composition of the photographic paper, or 
in the character of the incident light, produces totally opposite 
effects ; in one case the paper is rapidly whitened, in the other a 
deep blackness is produced almost as rapidly. Sometimes these 
opposing actions are in equilibrium, and then the paper continues 
for a long time perfectly insensible. 

The uncertainty attending the application of these salts, arising 
from the above cause, has greatly circumscribed their use as photo- 
graphic agents. However, I am inclined to hope these researches 
have reduced to cei'tainty their somewhat inconstant eflfects, and 
rendered this method of producing photographs one of the most 
easy, as it is the most beautiful. That the vai-ious positions I wish 
to establish may be completely understood, and to ensure the same 
results in other hands, it will be necessary to enter into a somewhat 
detailed account of the various kinds of paper used, and to give 
tolerably full directions for successfully using them, either in the 
camera, or for drawings by appUcation, — ^to examine attentively 
the effects of different organic and inorganic preparations on the 
paper, and to analyse the influence of the different rays upon it. 

These particulars will be copied chiefly from my paper " On the 
Use of th^ Hydriodic Salts as Photographic Agents," published in 
the London and Edinburgh Philosophical Magazine for September 
and October, 1840, to which will be added the results of my expe- 
rience since that time. 

The variable texture of the finest kinds of paper occasioning irre- 
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gularities of imbibition is a constant source of annoyance, defonn- 
ing the drawings with dark patches, which are very difficult to 
remove; consequently nay first endeavours were directed to the 
foimation of a surface on which the photographic preparations 
might be spread with perfect unifoimity. 

A variety of sizes were used with very uncertain results. Nearly 
all the animal glutens appear to possess a colorific property, which 
may render them available in many of the negative processes ; but 
they all seem to protect the darkened silver from the action of the 
hydriodic solutions. The gums are acted on by the nitrate of 
silver, and browned, independent of light, which browning consi- 
derably mars the effect of the finished picture. It is a singular 
fact, that the tragacanth and acacia gums render the drawings 
much less permanent. 1 therefore found it necessary for general 
practice to abandon the use of all sizes, except such as enter into 
the composition of the paper in the manufacture. It occurred to 
me that it might be possible to saturate the paper with a metallic 
solution, which should be of itself entirely uninfluenced by light, 
on which the silver coating might be spread without suffering any 
material chemical change. The results being curious, and illustra- 
tive of some of the peculiarities of the hydriodic salts, it will be 
interesting to study a few of them. 

. Sulphate and Muriate of Iron, — These salts, when used in 
small proportions, appeared to overcome many of the first difficul- 
ties, but all the drawings on papers thus prepared faded out in 
the dark. I^ after these photographs have faded entirely out, 
they are soaked for a short time in a solution of the ferrocyanate 
of potash, and then are exposed to the light, the picture is revived, 
but with reversed lights and shadows. 

Acetate and Nitrate of Lead. — These salts have been much used 
by Sir John Herschel, both in the negative and positive processes, 
and, it appears, with considerable success. I found a tolerably 
good result when I used a saturated solution ; but papers thus 
prepared required a stronger light than other kinds. When I used 
weaker solutions, the drawings were covered with black patches. 
On these a little further explanation is required. When the strong 
solution has been used, the hydriodic acid which has not been 
expended in forming the iodide of silver, which forms the lights of 
the picture, goes to form the iodide of lead. This iodide is soluble 
in boiling water, and is easily removed from the paper. When 
the weaker solution of lead has been used, instead of the formation 
of an iodide, the hydriodate exerts one of its peculiar functions in 
producing an oxide of the metal. 

Muriate and Nitrate of Copper. — ^These salts, in any quantities, 
render the action of the hydriodates very quick ; and, when used 
in moderate proportions they appeared to promise at first much 
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assistance in quickening the process. I have obtained, witih papers 
into the preparation of which nitrate of copper has entered, pertect 
camera views in ten minutes ; but experience has proved their inap- 
plicability, the edges of the parts in shadow being destroyed by 
chemical action. 

Chlorides of Gold and Platinum act similarly to each other. 
They remain inactive until the picture is formed, then a rapid oxi- 
dation of these metals takes place, and all the bright parts of the 
picture are darkened. 

An extensive variety of preparations, metallic and non-metalUo, 
were used with like effects, and I am convinced that the only plaa 
of obtaining a perfectly equal surface, without impairing the sensi- 
tiveness of the paper, is careful manipulation with the ordinary 
muriates and silver solutions. 

Bj attention to the following directions, simple in their charac- 
ter, but arrived at by a long series of inquiries, any one may pre- 
pare photographic papers on which the hydriodic solutions shall 
act with perfect uniformity : — 

Soak the paper for a few minutes in a muriated wash, removing 
with a soft brush any air-bubbles which may form on it The 
superfluous moisture must be wiped off with very clean cotton 
cloths, and the papers dried at common temperatures. When dry, 
the paper must be pinned out on a board, and the silver solution 
spread over it boldly but lightly, with a very soft sponge brush* 
It is to be instantly exposed to sunshine, and, if practicable, carried 
into the open air, as the more speedily evaporation proceeds, the 
less does the silver penetrate the paper, and the more delicate it is. 
The first surface is very irregular, being as before described, and 
represented in fig. 2. As soon as the surface appears dry, the 
silver solution must be again appHed as before, and the exposure 
repeated. It must now be exposed until a fine chocolate-brown 
colour is produced equally on all parts of the surface, and then, 
until required for use, be carefully preserved from the further influ- 
ence of light. If the paper is to be kept long, the darkening must 
not be allowed to proceed so far as when it is to be speedily made 
use of. 

In darkening these papers, the greatest possible attention must 
be paid to the quantity of light to which they are submitted, every 
thing depending on the rapidity of the blackening process. The 
morning sun should be chosen for the reasons before stated. A 
perfectly cloudless sky is of great advantage. The injurious conse- 
quence of a cloud obscuring the sun during the last darkening pro- 
cess, is the formation of a surface which has the appearance of 
being washed with a dirty brush. This is with diflSculty removed 
by the hydriodates, and the resulting pictures want that clearness 
which constitutes their beauty. Papers darkened by the diffused 
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light of a cloudy day, are scarcely, if at all, acted on by these salts. 
Great care must be taken to prevent the silver solution from flow- 
ing over the edges of the paper, as thereby an extra quantity of 
darkened silver is formed on both sides, which requires a long- 
continued action of the hydriodates and light to bleach. 

The kind of paper on which the silver is spread is an object of 
much importance. A paper known to stationers as satin post, 
double-glazed, bearing the mark of J. Whatman, Turkey Mill, is 
decidedly superior to every other kind I have tried. The dark 
specks which abound in some sorts of paper must be avoided, and 
the spots made by flies very carefully guarded against. These are 
of small consequence during the darkening process, but when the 
hydriodic wash is applied, they form centres of chemical action, and 
the bleaching process goes on around them independently of light, 
deforming the drawing with small rings, which are continually ex- 
tending their diameters. 

The saUne washes may be considerably varied, and combined to 
an indefinite extent, with a continued change of eflect, which is 
singularly interesting. In their application we should be guided, 
as in the negative process, by their combining proportions. The 
following list of the salts which will give the best eflects, selected 
from upwards of seven hundred combinations, will show the variety 
of colours produced. They are placed in the order of the sensi- 
tiveness they appear to maintain, when used as nearly as possible 
under the same circumstances. 

Colour of Picture. 

Muriate of Ammonia . . JRedy changing to black in the sunshine. 

Chloride of Sodium . . . Ditto. ditto. 

Muriate of Strontia . . A fine brown. 

Muriate of Baryta . . . A rich brown, inclining to purple, 

Sol. Chloride of Lime . Very red, 

Sol. Chloride op Soda . A brick red. 

Iodide of Potassium. . . Yellowish brown, 

Chloeatk of Potash . I ^'"^*^^ j^'*'^ yellotmh, often a 

Phosphate of Soda . . . Mouse colour. 
Tartrate of Soda .... Dark brown. 

Urate of Soda Yellowish brovm. 

Muriate of Iron Deep brown, which blackens. 

Bromide of Sodium . . . Red brown, of a peculiarly rich tint. 

The change mentioned in the colour of the finished picture is 
that which arises from a fresh exposure to the solar rays ; where no 
change is mentioned, it is too slight to be woi'th notice. This phe- 
nomenon will presently occupy our attention. 

When papers prepared with any of the above, except the phos- 
phates, are soaked for a little time in water, and dried in the sun- 
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slune, the picture produced, — ^it matters not what hydriodate is used, 
is rendered peculiarly red, and does not change by re-exposure. 
By washing some of the papers with weak solution of ammonia, 
this peculiarity is produced in a very striking manner. 

The Solution of Silver. — Take of crystallized nitrate of silver 120 
grains, distilled watei: 12 fluid drachms ; when the salt is dissolved, 
add of alcohol 4 fluid drachms, which renders the solution opaque ; 
after a few hours, a minute quantity of a dark powder, which 
•^ppears to be an oxide of silver, is deposited, and must be separated 
by the filter. The addition of the alcohol to the solution was 
adopted from an observation I made of its influence in retarding 
the chemical action, which goes on in the shade, of the hydriodates 
on the salt of silver. Its use is, therefore, to make the action de- 
pend more on luminous influence than would be the case without it 
Nitric Ether, — The sweet spirits of nitre not only checks th^ 
bleaching process in the shade, but acts with the hydriodic salts to 
exalt the oxidation of the silver, or increase the blackness of it. 
In copying lace or any fine linear object, it is a very valuable agent, 
but it is useless for any other purposes, as all the fisdntly lighted 
parts are of the same tint. 

Hydrochloric Ether^ used as the solvent of the silver, and applied 
without any saline wash, has a similar property to the nitric ether ; 
but as it is readily acted on by faint light, it is of greater value. 
However, papers prepared with it must be used within twenty-four 
hours, as after that they quickly lose their sensitiveness, and soon 
become nearly useless^ 

To fix with any degree of certainty the strength of the solution 
of the hydriodic salts which will in all cases produce the best 
effects, appears to me impossible ; every variety of light to which 
it has been exposed to darken, requiring a solution of different spe- 
cific gravity. 

I^driodates of Potash and Soda» — ^The former of these salts being 
more easily procured than any other of the hydriodates, is the one 
generally employed. The strength of the solution of these salts 
best adapted for the general kinds of paper, is thirty grains to an 
ounce of water. The following results will exhibit the different 
energies manifested by these solutions at several strengths, as tried 
on the same paper by the same light : — 

120 grains of the salt to an ounce of water took > ^ ^ m'nutM 

to whiten the paper S minutes. 

100 do. do. to do. 10 do. 

80 do. do. to do. 9 do. 

60 do. do. to do. 7 do. 

40 do. do. to do. 6 do. 

30 do. do. to do. 4 do. 

20 do. do. to do. 6 do. 

10 do. do. to do. 12 do. 
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The other hjdriodic salts correspond nearly with these in their 
action ; a certain point of dilution being necessary with all. 

Hydriodate of Ammonia^ if used on unsized paper, has some 
advantage as to quickness over the salts either of potash or soda. 
This preparation is, however, so readily decomposed, that the size 
of the paper occasions a liberation of iodine, and the consequent 
formation of yellow-brown spots. 

Hydriodate of Iron, — ^This metallic hydriodate acts with avidity 
on the darkened paper ; but even in the shade its chemical energy is 
too great, destroying the sharpness of outline, and impairing the 
middle tints of the drawing. It also renders the paper very yellow. 

Hydriodate of Manganese answers remarkably well when it can 
be procured absolutely free of iron. When the manganesic solu- 
tion contains iron, even iir the smallest quantities, light and dark 
spots are formed over the picture, which give it a curious speckled 
appearance. 

Hydriodate of Baryta possesses advantages over every other 
simple hydriodic solution, both as regards quickness of action and 
the sharpness of outline. A solution may, however, be made still 
superior to it, by combining a portion of iron with it. Forty grains 
of the hydriodate of baryta being dissolved in one ounce of distilled 
water, ^yq grains of very pure sulphate of iron should be added to 
it and allowed to dissolve slowly. Sulphate of baryta is preci- 
pitated, which should be separated by filtration, when the solution 
is composed of hydriodate of baryta and iron. By now adding a 
drop or two of diluted sulphuric acid, more baryta is precipitated, 
and a portion of hydriodic acid set free. The solution must be 
allowed to stand until it is clear, and then carefully decanted off 
from the sediment, as filtering paper decomposes the acid, and free 
iodine is hberated. By this means we procure a photographic 
solution of very active character. It should be prepared in small 
quantities, as it suffers decomposition under the influences of the 
atmosphere and light. 

Hydriodic Acid, if used on paper which will not decompose its 
aqueous solution, which is rather difficult to find, acfc3 very readily 
on the darkened silver. A portion of this acid free in any of the 
solutions, most materially quickens the action. From the barytic 
solution it is always easy to set free the required portion, by pre- 
cipitating the barytes by sulphuric acid. As the hydriodate of 
barytes is rarely kept by the retail chemist, it may be useftil to 
give an easy method of preparing the solution of the required 
strength. 

Put into a Florence flask one ounce of iodine, and cover it with 
one fluid ounce and a half of distilled water ; to this add half a drachm 
of phosphorus cut into small pieces ; apply a very gentie heat until 
they unite, and the liquid becomes colourless ; then add another 
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fluid ounce and a half of water. It is now a solution of hydriodic 
acid and phosphoric acid. By adding carbonate of barytes to it, a 
phosphate of barytes is formed, which, being insoluble, falls to the 
bottom, whilst the soluble hydriodate of barytes remains dissolved. 
Make up the quantity of the solution to nine ounces with distilled 
water, and carefully preserve it in a green glass stoppered bottle. 

For drawings by application, less care is required than for the 
camera obscura. With a very soft flat brush apply the hydriodic 
solution on both sides of the prepared paper, until it appears 
equally absorbed ; place it in close contact with the object to be 
copied, and expose it to sunshine. The exposure should continue 
until the parts of the paper exposed to uninterrupted light, which 
first change to a pale yellow, are seen to brown a little. The ob- 
servance of this simple rule will be founcl of very great advantage 
in practice. Immei-sion for a short time in soft water removes the 
brown hue, and rendere the bright parts of the picture clearer than 
they would otherwise have been. 

Engravings to be copied by this process, — which they are most 
beautifully, — should be soaked in water and superimposed on the 
photographic papers, quite wet. If the , paper is intended to be 
used in the camera, it is beet to soak it in the hydriodic solution 
until a slight change is apparent, from chemica laction on the 
silver ; it is then to be stretched on a slight frame of wood, which 
is made to fit the camera, and not allowed to touch in any part but 
at the edges ; placed in the dark chamber of the camera at the 
proper focus, and pointed to the object of which a copy is required, 
which, with good Sunshine, is effected in about twenty minutes, 
vaiying of course vnth the degree of sensibility manifested 
by the paper. If the wetted paper is placed upon any porous 
body, it will be found, owing to the capillary communication esta- 
blished between different points, that the solution is removed from 
some parts to others, and different states of sensitiveness induced. 
Another advantage of the frame is, the paper being by the moisture 
rendered semi-transparent, the light penetrates and acts to a greater 
depth ; thus cutting out fine lines which would otherwise be lost. 
However, if the camera is large, there is an objection to the frame ; 
the solution is apt to gather into drops, and act intensely on small 
spots to the injury of the general effect When using a large 
'sheet, the safest course is to spread it out when*wetted upon a 
piece of very dean wet glass, great care being taken that the paper 
and glass are in close contact. The picture is not formed so quickly 
when the glass is used, as when the paper is extended on a frame, 
owing to the evaporation being slightly retarded. The additional 
time required — about one-sixth longer — is, however, in most cases, 
of httle consequence. 

The picture being formed by the influence of fight, it is required, 
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to render it unchangeable by any further action of the luminous 
fluid, not only that 3ie hydriodic salt be entirely i*emoved from the 
paper, but that the iodide of silver which is formed be also dissolved 
out of the drawing. 

By well washing the drawing in warm water, the hydriodate is 
removed, and the pictures thus prepared have been stated to be 
permanent ; and if they are kept in a portfolio, and only occa^ 
sionally exposed, they are really so : for 1 shall show presently, 
that they have the property of being restored in the cfark, to the 
state in which they were prior to the destructive action of light, 
A drawing which I executed in Jirae, 1839, which has often been 
exposed for days successively to the action of sunshine, and has 
altogether been very httle cared for, continues to this date (April, 
1851), as perfect as at first. These photographs will not, however, 
bear long-contintied exposure without injury — about three months 
in summer, or six weeks in winter, being suflScient to destroy them. 
As this gradual decay involves some very curious and interesting 
chemical phenomena, I shall make no excuse for dwelling on the 
subject a little. 

The drawing fades first in the dark parts, and as they are per- 
ceived to lose their definiteness, the lights are seen to darken, until 
at last the contrast between light and shadow is very weak. 

If a dark paper is washed with an hydriodate and exposed to 
sunshine, it is first bleached, becoming yellow ; then the light again 
darkens it. I^ when quite dry, it is carefully kept from the light, 
it will be found in a few days to be again restored to its original 
yellow colour, which may be again darkened by exposure, and the 
yellow colour be again restored in the dark. The sensitiveness to 
the influence of light diminishes after each exposure, but I have 
not been enabled to arrive at the point at which this entirely ceases. 
K a dark paper, bleached by an hydriodate and light, be again 
darkened, and then placed in a bottle of water, the yellow is much 
more quickly restored, and bubbles of gas will escape freely, which 
will be found to be oxygen. By enclosing pieces of hydriodated 
paper in a tube to darken, we discover, as might have been ex- 
pected, some hydrogen is set free. If the paper is then well dried, 
and carefully shut up in a warm dry tube, it remains dark ; moisten 
the tube or the paper, and the yellowness .is speedily restored. 

Take a photograph thus formed, and place it in a vessel of water, 
in a few days it vnll fade out, and bubbles of oxygen will gather 
around the sides. If the water is examined, there will be found 
no trace of either silver or iodine. Thus it is evident the action has 
been confined to the paper. 

We see that the iodide of silver has the power of separating 
hydrogen from its combinations. I cannot regard this singular 
salt of silver as a definite compound : it appears to me to combine 
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with iodine in uncertain p'oportions. In the process of darkening, 
the liberation of hydrogen is certain ; but I have not in any ono 
instance been enabled to detect free iodine: of course it must 
exist, either in the darkened surface, or in combination with the 
unaffected under layer ; possibly this may be the iodide of silver, 
with iodine in simple mixture, which, when light acts no longer on 
the preparation, is liberated, combines with the hydrogen of that 
portion of moisture which the hygrometric nature of the paper is 
sure to furnish, and as an hydriodate again attacks the darkened 
surface, restoring thus the iodide of silver. This is strikingly 
illustrative of the fading of the photograph. 

The picture is formed of iodide of silver in its light parts, and 
oxide of silver in its shadows. As the yellow salt darkens under 
the influence of light, it parts with its iodine, which immediately 
attacks the dark oxide, and gradually converts it into an iodide. 
The modus operandi of the restoration which takes place in the dark 
13 not quite so apparent. It is possible that the active agent. Light, 
being quiescent, the play of affinities comes undisturbed into ope- 
ration ; that the dark parts of the picture absorb oxygen from the 
atmosphere, and restore to the lighter portions the iodine it has 
before robbed ihem of. A series of experiments on the iodide of 
silver, in its pure state, will still more strikingly exhibit this very 
remarkable peculiarity. 

Precipitate with any hydriodate, silver, from its nitrate in solu- 
tion, and expose the vessel containing it, liquid and all, to sunshine, 
the exposed surfaces of the iodide will blacken ; remove the vessel 
into the dark, and, after a few hours, all the blackness will have 
disappeared. We may thus continually restore and remove the 
blackness at pleasure. If we wash and then well dry the preci- 
pitate, it blackens with difficulty, and if kept quite dry, it con- 
tinues dark ; but moisten it, and the yellow is restored after a little 
time. In a watch-glass, or any capsule, place a little solution of 
silver ; in another, some solution of any hydriodic salt ; connect the 
two with a filament of cotton, and make up an electric circuit with 
a piece of platina wire ; expose this Utile arrangement to the light, 
and it will be seen, in a very short time, that 
iodine is liberated in one vessel, and the yellow 
iodide of silver formed in the other, whid^ 
blackens as quickly as it is formed. 

Place a similar arrangement in the dark; 
iodine is slowly liberated. No iodide of silver is 
formed, but around the wire a beautiful crystal- 
lization of metallic silver. Seal a piece of pla- 
tina wire into two small glass tubes ; these, when 
filled, the one with hydriodate of potash in solu- 
27. tion, and die other with a solution of the mtrate 
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of silver, reverse into two watchglaases, contaiaing the same sola- 
tions : the glasses being connected with a piece of cotton. An 
exposure during a few hours to daylight will occasion the hydriodio 
solution in the tube to become quite brown with liberated iodine ; 
a small portion of the iodide of silver will form along the 
cotton, and at the end dipping in the salt of silver. During the 
night the hydriodic liquid will become again colourless and trans- 
parent, and the dark salt along the cotton will resume its native 
yellow hue. 

From this it is evident that absolute permanence will not be 
given to these photographs until we succeed in removing from the 
paper all the iodide of silver formed. The hyposulphites dissolve 
iodide of silver : therefore it might have been expected, a priori, 
they would have been successful on these drawings. If they are 
washed over with the. hyposulphite of soda, and then quickly rinsed 
in plenty of cold water, the drawing is improved, but no better 
fixed than with cold water alone. If we persevere in using the 
hyposulphite, the iodide is daAened by combining with a portion 
of sulphur, and the lights become of a dingy yellow, which is not 
at all pleasant. 

No plan of fixing will be found more efficacious with this variety 
of photographic drawings, than soaking them for some hours in 
cold water, and then well washing them in hot water. 

It often happens that a picture, when taken from the camera, is 
less distinct than could be desired : it should not, however, be re- 
jected on that account. All the details exist, although not visible. 
Li many cases the soaking is sufficient to call them into sight : if 
they cannot be so evoked^ a wash of weak ammonia or muriatic 
acid seldom fails to bring them up. Care, however, must be taken 
not to use these preparations too strong, and the picture must be 
washed on the instant, to remove the acid or alkah. 

One very singular property of these photographs is, that when 
first prepared, and after the washing, they are not fixed or other- 
wise ; but when exposed to sunshine, they change in their dark 
parts fi*om a red to a black. This peculiarity will be found by 
experiment to be entirely dependent on the influence of the red 
rays, or that portion of the sunbeam which appears to have the 
greatest heating power ; hence regarded as ^e seat of greatest 
calorific power. 

I have before mentioned the peculiar state of equihbrium in 
which the paper is when wetted with the hydriodate, and that a 
slight difference in the incident light will either bleach or blacken 
the same sheet If four glasses, or coloured fluids, be prepared, 
which admit respectively the blue, green, yellow and red rays, and 
we place them over an hydriodated paper, having an engraving 
superposed, it will be bleached under the influence of the blue 
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light, and a perfect picture produced ; while, under the rays trans- 
mitted by the green glass, the drawing will be a negative one, the 
paper having assumed, in the parts which represent the lights, a 
very defined blackness. The yellow light, if pure, will produce the 
same effect, and the red light not only induces a like change, but 
occasions the dark parts of the engraving to be represented in 
strong lights ; this last pecuharity is dependent on the heating 
rays, and opens a wide field for inquiry. My point now, however, 
is only to show that the darkening of the finished photograph is 
occasioned by the least refrangible rays of light ; whereas, its pre- 
paration is effected by the most refrangible. 

I know not of any other process which shows, in a way at once 
so decided and beautiful, the wonderful constitution of every sun- 
beam which reaches us. Yet this is but one of numerous results 
of an analogous character, produced by these opposite powers, 
necessary to the constitution of that solar beam, which is poured 
over the earth, and effects those various changes which give to it 
diversified beauty, and renders it conducive to the well-being of 
animated creatures. 

Before quitting this branch of the ai-t, it will be interesting to 
examine the modifications which have been introduced by some 
continental inquirers. 

M. Lassaigne, who has claimed priority in the use of the iodide 
of potassium, saturated his paper with a sub-chloride of silver, 
which was allowed to assume a violet-brown colour, and it was then 
impregnated with the iodidated solution. 

M. Bayard simply allowed ordinary letter paper, prepared ac- 
cording to Mr. Talbot's method, to blacken by light. He then 
steeped it for some seconds in a solution of iodide of potassium, 
and laying it on a slate, he placed it in the camera. 

M. Verignon introduced a somewhat more complicated process. 
His directions are, — White paper should first be washed with water 
acidulated by hydrochloric (muriatic) acid ; then, after being well 
dried, steeped in the following solution : — ^Water fourteen parts, 
with one part of a compound formed of two parts of muriate of 
ammonia, two parts of bromide of sodium, and one of chloride of 
strontium. The paper dried again is passed into a very weak 
solution of niti-ate of silver. There is thus formed, by double 
decomposition, a chloride and bromide of silver, which is made to 
turn black by exposing the paper to the light for about half an 
hour. To use this paper, it is steeped in a very weak solution of 
the iodide of sodium, and placed, quite wet, into the camera ob- 
scura, at the proper focus. In fine weather, M. Verignon states, 
the effect is produced in twelve minutes. I have, however, never 
produced a good picture by this process in less than thirty minutes. 
A great objection to this mode of preparation is the very rapid 
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deterioration of the paper : every day it will become less and less 
sensitive to light, and at the end of a fortnight it is useless. 

The papers recommended for use in the former pages have the 
advantage of keeping well, provided ordinary care is taken with 
them. It is necessary to exclude them from the light — ^to keep 
them very dry — and, as much as possible, they should be protected 
from the action of the air. I have kept papers, prepared with the 
muriate of ammonia, baryta, and strontia, for twelve months, and 
have found them but very little impaired. 

Dr. Schafhaeutl allows paper prepared in the way mentioned at 
a former page to darken in a bright sunlight It is then mace- 
rated for at least half an hour, in a liquid prepared by mixing one 
part of the already described acid nitrate of mercury, with nine or 
ten parts of alcohol. A bright lemon yellow precipitate of basic 
hyponitrate of the protoxide of quicksilver falls, and the clear liquor 
is preserved for use. The macerated paper is removed from the 
alcoholic solution, and quickly drawn over the surface of diluted 
muriatic acid (one part strong acid to seven or ten of water), then 
quickly washed in water, and slightly and carefully dried at a heat 
not exceeding 212° of Fahr. The paper is now ready for being 
bleached by 3ie rays of the sun ; and, in order t6 ^ the drawing, 



Visible Impressed 

Spectrum. Spectrum. 




Orange.. 

Red 



nothing more is required than to steep the paper a few minutes in 
alcoho^ which dissolves the free bichloride of mercury. I must 
confess, however, that in my hands the process has not been so 
tucoessful as it is described to have been by the author of it. 
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It is perhaps necessary to remark, that we cannot multiply 
designs from an original hydriodated photograph. The yellow 
colour of the paper is of itself fatal to transfers, and independently 
of this, the wet hydriodio solution would immediately destroy any 
superposed photograph. 

We have seen in a former chapter that the white photographic 
papers are darkened by the blue, indigo, and violet rays. On the 
dark papers washed with the hydriodio salts in solution, the bleach- 
ing is effected most energetically by the violet rays : it proceeds 
with lessening intensity to the blue, while all the rays below the 
yellow have a darkening influence on the paper. This eflect will 
be best illustrated by figure 28, in which is shown — somewhat 
exaggerated for the Bake of distinctness — ^the very remarkable action 
which takes place ; clearly establishing the fajct first noticed by 
Wollaston, that the two extremities of the spectrum have different 
powers. This subject will be again the object of consideration. 

The remarkable manner in which the point of greatest intensity 
is shifted from the blue to the violet, when papers have but a very 
slight difference in their composition or mode of preparation, is an 
extremely curious point of philosophical inquiry. It will be evi- 
dent from what has been said, that it is necessary the focus of the 
violet rays should be always chosen in using the hydriodated papers 
in the camera. 
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THB PROOESSES OF MR. H. FOX TALBOT, AND MODIFICATIONS. 

The earHest productions of Mr. Talbot were simply such prepara- 
tions as those already described, in which a chloride of silver was 
formed on the surface of the paper, and some nitrate of silver in 
excess. These need not be any fiirther described than they have 
already been. Those desirous of studjring the history of the pro- 
gress of the art, are referred to the original communications.' 

Early in 1840, drawings on paper were handed about in the 
scientific circles of London and of Paris, which were a great advance 
tipon anything which had been previously done. These were the 
results of the calotype process of Mr. Talbot, and then attracted so 
much attention, that M. Biot made them the subject of a eommu- 
nication to the Academy of Sciences in Paris, and his remarks are 
printed in extenso in the Oomptes Bendus, from which the follow- 
ing passages are translated. 

Many of the remarks have a peculiar value, from the suggestions 
they contain, and they are worthy of record as marking the period 
when the French were first made acquainted with the processes on 
paper, as practised in England, as some dispo»tion has been shown 
on the part of some continental photographers to claim ori^nahty 
for processes published in England many years before their own 
were devised, and which singularly resemble them. After remark- 
ing that many very important physical facts were being developed 
by the study of photography, M. Biot continues : — 

It is not to be expected that photogenic drawings, made on 
paper, can ever equal the clearness and fineness of those obtained 
on level and polished metallic plates. The texture of ps^er, its 
superficial roughnesses, the depth of the imbibitions, and the ca- 
pillary communication ^tablished between the various unequally 
marked parts of its surface, are so many obstacles to absolute 
strictness of delineation, as well as to the regular gradation of tints 
in the camera obscura; and the influence of these obstacles is 
greater when the chemical operation is slowly carried on. But 
when there is no pretence or ne^Bessity for submitting to the deli- 
cacies of art — when it is required, ftr example, to copy rare manu* 
scripts faithfully — ^if we have papers which are very susceptible of 

1 London and Edinburgh Plulosoph&eal Magazisoi March> 1839. 
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receiyiDg impressioDs in the camera obscura, they will suffice per- 
fectly ; particularly when they present, like those of Mr. Talbot, 
the facility of immediately procuring copies of the primitive draw- 
ing. It will therefore, doubtless, be found more commodious, and 
often even more practicable, to put four or ^ve hundred drawings 
in a portfolio, than to carry about a similar provision of metallic 
plates with those indispensable protectors, squares of glass, to cover 
them — ^perfect prints, it is true, but which are as light as the vapour 
from which they are produced ; and, indeed, to bring the volumi- 
nous collection of these fragile products through the accidents inci- 
dent to long, difficult, and sometimes perilous voyages. Attempts 
are being made, at this time, to fix the images produced by the 
Di^erreotype. But whoever has attentively studied the combi- 
nation of physical conditions whence these admirable images result, 
will find it very difficult — I am far from saying impossible — to ^x 
them without destroying, or at least without essentially altering, 
the causes which produce their charm ; and then, for the purposes 
which I have mentioned, papers very susceptible of impression 
would still have the advantages of a less troublesome removal from 
place to place, as also of more easy preservation. 

The utihty of sensible papers for copying texts was a natural 
consequence of the clearness of the copies of engravings which Mr. 
Talbot had already obtained by application, and which were pre- 
smted to the Academy. He has included others amoi^ those just 
sent ; there are also added specimens of this especial application, 
consisting of copies of a Hebrew psalm, of a Persian Gazette, and 
of an old Latin chart of the year 1279. Our brethren of the 
Acad^mie dea Belles Lettres, to whom I exhibited these impres- 
sions, were pleased to remark the fidelity of the characters, and 
their clearness, by which they are rendered as legible as the origi- 
nal text. Doubtless an old manuscript may be copied more quickly 
and more accurately by this means than by hand, even when ihd 
language in which it is written is understood. However, we must 
stop here. These copies are obtained by application : we must be 
enabled to obtain them by immediate radiation in the camera 
obscura. It is the only means of extending the process to papyrus 
and other opaque manuscripts, or whidi are not suffidently trans- 
parent for radiation to traverse them. Moreover, the apphcation 
of leaves is very difficult when they are bound up in a volume, and 
cannot be detached from one another. 

But this important extension will require much physical perfect- 
ing, towards which experimenters should direct their efforts. The 
first thing will be to augment the sensibility of the paper as much 
as possible, in order that the capiUary communication of its vari- 
ous parts may not have sufficient time to deteriorate the effects 
of the local and immediate action of the radiation. I should be 
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led to believe that it is principally to this kind of communication 
should be attributed the fact remarked by Mr. Talbot, that, in ex- 
periments by application, it is more difficult to copy clearly a tissue 
of black lace spread on a white ground, than white lace on a black 
ground ; two cases of which he here gives examples. But another 
more hidden and more general difficulty seems to me to proceed 
from the unequal faculty of various substances for reflecting the 
radiations which strike them, and perhaps from their aptitude for 
making them undergo physical modifications. For example, you 
wish to copy by radiation in the camera obscura a picture painted 
on canvas, wood, or porcelain : the different colouring substances 
employed by the painter are placed and distributed in such a manner 
that each of them absorbs certain portions of total incidental light, 
and reflects especially towards your eye the complementary por- 
tions, wherein predominate the rays proper to form the tint of 
which it would give you the sensation. But the chemically active 
reaction which the same parts of the picture receive and reflect is 
distinct from the light which affects your retina. In order that 
the chemical effect which it produces on the sensible paper, or on 
M. Daguerre's layer of iodine, may present in light, or in shade, 
the equivalent of the coloured shades, it is requisite — Ist, that this 
reflected radiation be chemically active ; 2d, that the energy of its 
action be proportional to the intensity of illumination operated in 
the eye by the portion of luminous radiation reflected from the 
same point of the picture. Now this latter concordance Certainly 
should not be fulfilled in an equal degree, by the various colouring 
matters, which affect the eye in the same manner, and which the 
painter may substitute for one another in his work. Substances 
of the same tint may present, in the quantity, or the nature of the 
invisible radiations which they reflect, as many diversities, or 
diversities of the same order, as substances of a different tint pre- 
sent relative to Ught : inversely they may be similar in their pro- 
perty of reflecting chemical radiations, when they are dissimilar to 
the eye : so that the differences of tint which they presented in the 
picture made for the eye will disappear in the chemical pictm-e, and 
will be confused in it in a shade, or an uniform whiteness. These 
are the difficulties generally inherent in the formation of chemical 
pictures; and they show, I think, evidently, the illusion of the 
experimenters who hope to reconcile, not only the intensity, but 
the tints of the chemical impressions produced by radiations, with 
the colours of the objects from which these radiations emanate. 
However, the distant or near relations of these two species of phe- 
nomena are very curious to study, not only as regards the photo- 
genic art, since that name has, very improperly, been given it, but 
likewise as regai'ds experimental physics. I doubt not that exam- 
ples may be remarked in the images of natural objects and coloured 
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pictures executed by the Daguen-eotype ; but very apparent onm 
may be seen among Mr. Talbot's present impressions. Thus, some 
of them represent white porcelain vases, coloured shells, a candle- 
stick (of metal) with its taper, a foot of white hyacinths. The 
whole of these objects are felt and perceived very well in their che- 
mical image ; but the parts which reflect the purely white light, 
probably m&o the radiations of every kind, are, relatively to the 
others, in an exaggerated proportion of illumination, which, it 
adeems to me, must result, partially, from the capillary communicar 
tion during the continuance of the action ; so that the inequaUty 
would be less if the paper were more sensible or more rapidly acted 
on. In the hyacinth, the stalk and the green leaves produced 
scarcely a fjEunt trace of their configuration ; and they produced it 
especi^ly in the parts of the outUne, where more or less perfect 
specular reflection is operated. The points of the candlestick 
(metallic) where this reflection occurred, are copied by white stains 
locally applied, and which deteriorate the effect of the whole by 
their disproportion. But this is seen especially in a picture by 
Correggio, the frame of which was very vividly copied, whilst the 
figure on the canvas was hardly perceptible. This disproportion 
of lustre in the reproduction of some white parts, especially when 
they are dull and consequently very radiating, is insensible in certain 
parts of views taken by Mr. Talbot, to the point of rendering diflS- 
cult the interpretation of the object to which they belong. How- 
ever, these views are very satisfactory, as being obtained on paper, 
in the present season. Moreover, by an advantage peculiar to the 
chemical preparation which Mr. Talbot uses, it appears that the 
operations once completed, the drawings are no longer alterable by 
radiation, even acting with much energy. Indeed, we have here, as 
an example, four proofe of the same view of Mr. Talbot's house, 
with an identical disposition of lights and shades : so that some, at 
least, if not three out of four, must have been procured by super- 
position. Mr. Talbot is right in representing thfe property of 
reproduction as an especial advantage of his process, ^nd it would 
indeed be very useful in voyages. I have exposed one of these 
drawings to the action of the sun, not very powerful, it is true, for 
several hom-s, and I have not perceived the slightest alteration in 
the lights. I think I understand that, in Mr. Talbot's opinion, 
the shades alone are strengthened under this influence. According 
to what I have just said, it should be expected that the triumph of 
this process, as of every other photogenic reproduction, would take 
place with objects of white and duU plaster. Indeed, Mr. Talbot^s 
parcel contains eight copies of busts and statues ; six of which, 
chiefly, of various forms and sizes, present very remarkable results, 
especially taking into consideration the unfavourable season at 
which they were produced. Truly, there is not found in them the 
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fitrict perfection of trace, nor the admirable gradation of lights and 
shades, which cdnstitutes the charm of M. Daguerre^s impressions ; 
and I again repeat it, that my expressions may not be exaggerated. 
But I also repeat, that representations on sensible papers must be 
considered as principally applicable to a different object, which 
does not impose such strict conditions of art, requiring only faithful 
images, sufficientiy clear in their details to be readily recognized, 
and which, moreover, being obtained with rapidity, by an easy 
manipulation, may be kept with very little care, comprised in great 
number in a small compass, and moved from place to place with 
facility. Mr. Talbot^s papers already present mau}' of these essential 
qualities, with the advantage of being able to furnish numerous copies 
immediately. His efforts, and those of others occupied with the 
same subject, will conclude by adding to them everything which may 
be desirable, provided that expectation, or the pretension of a per- 
fection of art physically incompatible with operations on paper, do 
not give a false direction to their endeavours. However, not to 
appear to despair too much of the future, I may add that the height 
of success would consist in discovering a substance very sxisceptible 
of receiving impressions, which might be applied on a papyraceous 
leaf without penetrating deep into it, and which might, however, 
be fixed in it after the operation, as in Mr. Talbot's impressions. 
It does not seem necessaiy even that the first impression thus 
rapidly obtained should copy the lights and shades in their proper 
places, provided that its transparency and fixedness were such, that 
we might deduce them from the application of copies wherein the 
inversion would be corrected. And perhaps, by this decomposition 
of the problem into two successive operations, one of the best ways 
is opened by which it may be resolved. 

There are but few points on which M. Biot has touched but 
which have been found to be substantially true. Numerous im* 
provements have been introduced, but still physical difSculties, 
such as those which he has indicated, surround the photographic 
processes. 

Mr. Talbot's description of his process, the patent for which is 
dated 1842, is as follows : — 

Take a sheet of the best wiiting-paper, having a smooth surface, 
and a close and even texture. The water-mark, if any, should be cut 
off, lest it should injure the appearance of the picture. Dissolve 100 
grains of crystallised nitrate of silver in six ounces of distilled water. 
Wash the paper with this solution with a soft brush on one side, 
and put a mark on that side, whereby to know it again. Dry the 
paper cautiously at a distance from the fire, or else let it dry spon- 
taneously in a dark room. When dry, or nearly so, dip it into a 
solution of iodide of potassium, containing 500 grains of that salt 
dissolved in one pint of water, and let it stav two or three minutes 
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in the solution. Then dip the paper into s vessel of water, dry it 
lightly with blotting-paper, and finish drying it at a fire, which 
will not injure it even if held pretty near ; or else it may be left to 
dry spontaneously. All this is best done in the evening by candle- 
light : the paper, so far prepared, is called iodized paper ^ because 
it has a uniform pale-yellow coating of iodide of silver. It is 
scarcely sensitive to light, but nevertheless it ought to be kept in 
a portfolio or drawer until wanted for use. It may be kept for any 
length of time without spoiling or undergoing any change, if pro- 
tected from sunshine. When the paper is required for use, take a 
sheet of it, and wash it with a liquid prepared in the following 
manner: — 

Dissolve 100 grains of crystallised nitrate of silver in two ounces 
of distilled water ; add to tiiis solution one-sixth of its volume of 
strong acetic acid. Let this be called mixture A. 

Make a saturated solution of crystallised gallic acid in cold dis- 
tilled water. The quantity dissolved is very small. Call this 
solution B. 

Mix together the liquids A and B in equal volumes, but only a 
shall quantity of them at a time, because the mixture does not 
keep long without spoiling. This mixture Mr. Talbot calls the 
galto-nitrate of silver. This solution must be washed over the 
iodized paper on the side marked, and, being allowed to remain 
upon it for half a minute, it must be dipped into water, and then 
lightly dried with blotting-paper. This operation in particular 
requires the total exclusion of daylight ; and although the paper 
thus prepared has been found to keep for two or three months, it 
is advisable to use it within a few hours, as it is often rendered 
useless by spontaneous change in the dark. 

Paper thus prepared is exquisitely sensitive to hght ; an expo- 
sure of less than a second to diffused daylight being quite suffi- 
cient to set up the process of change. If a piece of this paper is 
partly covered, and the other exposed to daylight for the briefest 
possible period of time, a veiy decided impression will be made. 
This impression is latent and invisible. If, however, the paper be 
placed aside in the dark, it will gradually develop itself; or it may 
be. brought out immediately by being washed over with the gallo- 
nitrate of silver, and held at a short distance from the fire, by 
which the exposed portions become brown, the covered parts re- 
maining of their original colour. The pictures being thus procured, 
are to be fixed by washing in clean water, and hghtly drying be- 
tween blotting-paper, after which they are to be washed over with 
a solution of bromide of potassium, containing 100 grains of that 
salt, dissolved in eight or ten ounces of water ; after a minute or 
two, it is again to be dipped into water, and then finally dried. 
Such was, in all its main features, the description given by Mr. 
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Talbot in bis Bpecifieation of his process for producing the caloiype, 
or beautiful picture ; he in a second patent included the following 
points : — 

1. Removing the yellowish tint which is occasioned by the 
iodide of silver, from the paper, by plunging it into a hot bath of 
hyposulphite of soda dissolved in ten times its weight of water, 
and heated nearly to the boiling point. The picture should remain 
in the bath about ten minutes, and be then washed in warm water 
and dried. 

Although this has been included by Mr. Talbot in his specifica- 
tion, he has clearly no claim to it, since in February 1840 Sir John 
Herschel published, in his Memoir " On the Chemical Action of 
the Rays of the Solar Spectrum," a process of fixing with the hot 
hyposulphite of soda. 

After undergoing the operation of fixing, the picture is placed 
upon a hot iron, and wax melted into the pores of the paper to 
increase its transparency. 

2. The calot3rpe paper is rendered more sensitive by placing a 
warm iron behind it in the camera whilst the light is acting 
upon it. 

3. The preparation of Uhgallic paper, which is simply washing a 
sheet of iodized paper with gallic acid. In this state it will keep 
in a portfolio, and is rendered sensitive to light by washing it over 
with a solution of nitrate of silver. 

4. Iodized paper is washed with a mixture of twenty-six parts of 
a saturated solution of gallic acid to one part of the solution of 
nitrate of silver ordinarily used. It can then be dried without 
fear of spoiling, maybe kept a little time, and used without further 
preparation. 

5. The improvement of photographic drawings by exposing them 
twice the usual time to the action of sunlight The shadows are 
thus rendered too dark, and the lights are not sufSciently white. 
The drawing is then washed, and plunged into a bath of iodide of 
potassium, of the strength of 500 grains to each pint of water, and 
allowed to remain in it for one or two minutes, which makes the 
pictures brighter, and its lights assume a pale-yellow tint After 
this, it is washed, and immersed in a hot bath of hyposulphite of 
soda until the pale-yellow tint is removed, and the lights remain 
quite white. The pictures thus finished have a pleasing and pe- 
miliar effect 

6. The appearance of photographic pictures is improved by 
waxing them, and placing white or coloured paper behind them. 

*l. Enlarged copies of Daguerreotypes and calotypes can be ob* 
tained by throwing magnified images of them, by means of lenses, 
upon calotype paper. 

8. Photc^raphic printing. A few pages of letterpress are printed 
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on one side only of a sheet of paper, which is waxed if thoughl 
necessary, and the letters are cut out and sorted ; then, in order 
to compose a new page, a sheet of white paper is ruled wiUi straight 
lines, and the words are formed by cementing the separate letters 
in their proper order along the lines. A negative phoU^aphic 
copy is then taken, having white letters on a black ground ; this ia 
fixed, and any number of positive copies can be obtained. Another 
method proposed by the patentee, is to take a copy by the camera 
obscura from large letters painted on a white board. 

9. Photographic publication. This claim of the patentee con- 
sists in making, first, good negative drawings on papers prepared 
with salt and ammonio-nitrate of silver; secondly, fixing them 
by the process above described ; thirdly, the formation of poedtive 
drawings from the negative copy, and fixing. 

These claims are taken from the specification as published in 
the Repertory of Patent Inventions. Another patent has been 
obtained by Mr. Talbot, but as this belongs peculiarly to the use 
of porcelain, the notice of it must be referred to another section^ 

The first important published improvement on the calotype was 
due to Mr. Cundell, whose process was published in the Philo* 
sophical Magazine for May 1^44, fi*om which we extract the 
following : — 

1. To produce a calotype picture, there are ^v^ distinct pro- 
cesses, all of which, except the third, must be performed by 
candle-light : they are all very simple, but, at the same time, they 
all require care and caution. The first and not the least import 
tant is — 

2. The Iodizing of the Paj^er.— Much depends upon the paper 
selected for the purpose ; it must be of a compact and uniform tex- 
ture, smooth and transparent, and of not less than medium thick- 
ness. The best I have met with is a fine satin post paper, made 
by "R. Turner, Chafford Mill." Having selected a half sheet 
without fiaw or water mark, and free from even the minutest blac^ 
specks, the object is to spread over its surface a perfectly uniform 
coating of the iodide of silver, by the mutual decomposition of two 
salts, nitrate of silver and iodide of potassium. There is a con- 
siderable latitude in the degree of dilution in which these salts 
may be used, and also in the manner and order of their applica- 
tion ; but as the thickness and regularity of the coating depend 
upon the solution of nitrate of silver, and upon the manner in 
which it is applied; I think it ought by all means to be applied 
first, before the surface of the paper is disturbed* I use a solution 
of the strength of seventeen grains to the ounce of distilled water. 

d. The paper miy be pinned by its two upper corners to a dean 
dry board a little larger than itself ; and, holding this nearly up- 
right in ^e left hand, and commencing at the top, apply a wash of 
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the nita^te of silver thoroughly ^ everdyy and smoothly ^ with a large 
soft brusli, taking care that every part of the surface be thoroughly 
vetted, and that nothing remain unabsorbed in the nature of free 
or running 8<^ution. Let the paper now hang loose from the 
board into the air to dry, and by using Beveral boards time will be 
s^ved. 

4. The nitrate of silver spread upon the paper is now to be 
saturated with iodine, by bringing it in contact with a solution of 
the iodide of potassium ; the iodide goes to the silver, and the 
nitric acid k^ the potash. 

&. Ts^e a solution of the iodide of potassium of the strength of 
400 grains to a pint of water, to which it is an improvement, 
Mialogous to that of M. Olaudet in the Daguerreotype, to add 100 
graii^ of common salt. He found that the chlorinated iodide of 
silver is infinitely more sensitive than the simple iodide ; and by 
this addition of common salt, a similar, though a less remarkable, 
modification is obtained of the sensitive compound. Pour the 
solution into a shallow flat-bottomed dish, sufficiently large to 
admit the paper, and let the bottom of the vessel be covered to the 
depth of an eighth of an inch. The prepared side of the paper 
having been previously marked, is to be brought in contact with 
the surfiace of the solution, and, as it is desirable to keep the other 
aide clean and dry, it will be found convenient, before putting it 
in the iodide, to fold upwards a narrow margin along the two 
opposite edges. Holding by the upturned margin, the paper is to 
be gently drawn along the surface of the liquid until its lower face 
be thoroughly wetted on every part ; it will become plastic, and in 
that state may be suffered to repose for a few moments in contact 
with the Uquid ; it ought not, however, to be exposed in the iodine 
dish for more than a minute altogether, as the new compound, 
just formed upon the paper, upon further exposure, would gradually 
be re-dissolved. The paper is therefore to be removed, and, after 
dripping, it may be placed upon any clean surface vrith the wet 
side uppermost until about half dry, by which time the iodine 
solution will have thoroughly penetrated the paper, and have found 
out and saturated every particle of the silver, which it is quite 
indispensable it should do, as the smallest portion of undecomposed 
nitrate of silver would become a black stain in a subsequent part 
of the process. 

6. The paper is now covered with a coating of the iodide of 
silver ; but it is also covered, and indeed saturated, with saltpetre 
and the iodide of potassium, both of which it is indispensable 
should be completely removed. To effect the removal of these 
salts, it is by no means sufficient to "dip the paper in water;" 
neither is it a good plan to wash the paper with any considerable 
motion, as tl^ iodide of silver, having but little adhesion to it, is 
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apt to be washed off. But the margin of the paper being still up- 
turned, and tlie unprepared side of it kept dry, it will be found 
that by setting it afloat on a dish of clean water, and allowing it 
to remain for five or ten minutes, drawing it gently now and then 
along the surface to assist in removing the soluble salts, these will 
separate by their own gravity, and (the iodide of silver being in- 
soluble in water) nothing will remain upon the paper but a beauti- 
fully perfect coating of the kind required. 

Y. The paper is now to be dried ; but while wet, do not on any 
account touch or disturb the prepai*ed surface with blotting-paper, 
or with anything else. Let it merely be suspended in the air, and 
in the absence of a better expedient, it may be pinned across a 
stiing by one of its corners. When dry, it may be smoothed by 
pressure. It is now " iodized" and ready for use, and in this state 
it will keep for any length of time if protected fi*om the light 
The second process is that of exciting, or 

8. Preparing the Paper for the Camera, — For this purpose are re- 
quired the two solutions described by Mr. Talbot ; namely, a satu- 
rated solution of ciystallised gallic acid in cold distilled water, and 
a solution of the nitrate of silver of the strength of 60 grains to 
the ounce of distilled water, to which is added one-sixth part of its 
volume of glacial acetic acid. For many purposes these solutions 
are unnecessarily strong, and, unless slulfully handled, they are 
apt to stain or embrown the paper : where extreme sensitiveness, 
therefore, is not required, they may with advantage be diluted to 
half the strength, in which state they are more manageable and 
nearly as effective. The gallic acid solution will not keep for more 
than a few days, and only a small quantity, therefore, should be 
prepared at a time. When these solutions are about to be applied 
to the iodized paper, they are to be mixed together, in equal 
volumes, by means of a graduated drachm tube. This mixture is 
called " the gallo-nitrate of silver." As it speedily changes, and 
will not keep for more than a few minutes, it must be used without 
delay, and it ought not to be prepared until the operator is quite 
ready to apply it. 

9. The application of this "gallo-nitrate" to the paper is a 
matter of some nicety. It will be found best to apply it in the 
following manner ; — Pour out the solution upon a clean slab of 
plate-glass, diffusing it over the surface to a size corresponding to 
that of the paper. Holding the paper by a narrow upturned 
margin, the sensitive side is to be applied to the liquid upon the 
slab, and brought in contact with it by passing the fingers gently 
over the back of the paper, which must not be touched with the 
solution. 

10. As soon as the paper is wetted with the gallo-nitrate, it 
ought instantly to be removed into a dish of water; five or ten 
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seconds at tlie most is as long as it is safe at this stage to leave 
the paper to be acted upon by the gallo-nitrate ; in that space of 
time it absorbs sufficient to render it exquisitely sensitive. The 
excess of gallo-nitrate must immediately be washed off by drawing 
the paper gently several times under the surface of water, which 
must be perfectly clean ; and being thus washed, it is finished by 
drawing it through fresh water, two or three times, once more. It 
is now to be dried in the dark, in the manner described in § 7, 
and when surface-diy, it may either be placed, while still damp, in 
the camera, or in a portfolio, among blotting-paper, for use. If 
properly prepared, it will keep perfectly well for four-and-twenty 
hours at least, preseiTing all its whiteness and sensibility. 

11. The light of a single candle will not injure the paper at a 
moderate distance ; but the less the paper, or the exciting solution, 
is unnecessarily exposed, even to a feeble candle-light, the better. 
Common river or spring-water answers perfectly to wash the 
paper, distilled water being required for the silver solutions only. 

Stains of " gallo-nitrate,'' while recent, may be removed from the 
fingers by a little strong ammonia, or by the cyanide of potassium. 
The third process is that of 

12. The Exposure in the Camera^ for which, as the operator 
must be guided by his own judgment, few directions can be given, 
and few are required. He must choose or design his own subject ; 
he must determine upon the aperture to be used, and judge of the 
time required, which will vary from a few seconds to three or four 
minutes. The subject ought, if possible, to have a strong and 
decided effect; but extreme lights, or light-coloured bodies, in 
masses, are by all means to be avoided. When the paper is taken 
from the camera, very little, or more commonly no trace whatever, 
of a picture is visible until it has been subjected to the fourth pro- 
cess, which is 

13. The hringing out of the Picture^ which is effected by again 
applying the " gallo-nitrate*' in the manner directed in § 9. As 
soon as the paper is wetted all over, unless the picture appear 
inmiediately, it is to be exposed to the radiant heat from an iron, 
or any similar body, held within an inch or two by an assistant 
It ought to be held vertically, as well as the paper ; and the latter 
ought to be moved, so as to prevent any one part of it becoming 
dry before the rest. 

As soon as the picture is sufficiently brought out, wash it imme- 
diately in clean water to remove the gallo-nitrate, as directed in 
§ 10 ; it may then be placed in a dish by itself, under water, until 
you are ready to ^is. it. The most perfect pictures are those which 
'^come out" before any part of the paper becomes dry, which they 
will do if sufficiently impressed in the camera. If the paper be 
allowed to dry before washing off the gallo-nitrate, the lights sin^i 
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and become opaque ; and if exposed in the dry *8tate to heat, the 
paper will embrown ; the drying, therefore, onght to be retarded^ 
by wetting the back of the paper, or the picture may be brought 
out by the vapour from hot water, or, what is better, a horizontal 
jet of steam. The fifth and last process is 

14. 77ie Fixing of the Picture^ which is accomplished by re- 
moving the sensitive matter from the paper. The. picture, or as 
many of them as there may be, is to be soaked in warm water, but 
not warmer than may be borne by the finger ; this water is to bo 
changed once or twice, and the pictures are then to be well drained, 
and either dried altogether, or pressed in clean and dry blotting- 
paper, to prepare them to imbibe a solution of the hyposulphite 
of soda, whidi may be made by dissolving an ounce of that salt in 
a quart (forty ounces) of water." Having poured a little of the solu- 
tion into a flat dish, the pictures are to be introduced into it <Jne by 
one ; daylight will not now injure them ; let them soak for two or 
three minutes, or even longer if strongly printed, turning and 
moving them occasionally. The remaining unreduced salts of 
silver are thus thoroughly dissolved, and may now, with the 
hyposulphite, be entirely removed by soaking in water and press- 
ing in clean white blotting-paper alternately : but if time can be 
allowed, soaking in water alone will have the efi*ect in twelve or 
twenty-four hours, according to the thickness of the paper. It is 
essential to the success of the fixing process, that the paper be in 
the first place thoroughly penetrated by the hyposulphite, -and the 
sensitive matter dissolved ; and next, that the hyposulphite com- 
pounds be efiectually removed. Unless these salts are completely 
removed, they induce a destructive change upon the picture, they 
become opaque in the tissue of the paper, and entirely unfit it fof 
the next, which is 

15. the Printing Process, — The picture being thus fixed, it haa 
merely to be dried and smoothed, when it will undergo no further 
change. It is, however, a negative picture, and if it have cost 
some trouble to produce it, that trouble ought not to be grudged, 
considering that you are now possessed of a matrix which is 
capable of yielding a vast number of beautiful impressions. I 
have had as many as fifty printed fi'om one, and I have no doubt 
that as many more might be obtained from it. 

16. The manner of obtaining these impressions has been so often 
described, and there are so many different modes of proceeding, 
that it may be suflBcient to notice very briefly the best process 
with which I am acquainted. Photography is indebted for it to 
Dr. Alfred Taylor. His solution is made by dissolving one part 
of nitrate of silver in twelve of distilled water, and gradually adding 
strong hquid ammonia until the precipitate at first produced is at 
length just re-dissolved. 
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1 7. Some paper is to be met with, containiDg traces of bleaching 
chlorides, which does not require any previous preparation ; but in 
general, it will be found necessary to prepare the paper by slightly 
impregnating it with a minute quantity of common salt. This 
may be done by dipping it in a solution in which the salt can 
barely be tasted, or of the strength of from thirty to forty grains 
to a pint of water. The paper, after being pressed in clean blot- 
ting-paper, has merely to be dried and smoothed, when it will be 
fit for use. 

18. The ammonio-nitrate of silver is applied to the paper in the 
manner described in § 3 ; and when perfectly dry, the negative 
picture to be copied is to be applied to it, with its face in contact 
with the sensitive side. The back of the negative picture being 
uppermost, they are to be pressed into close contact by means of 
a plate of glass ; and, thus secured, they are to be exposed to the 
light of the sun and sky. The exposed parts of the sensitive paper 
will speedily change to Ulac, slate-blue, deepening towards black ; 
and the light, gradually penetrating through the semi-transparent 
negative picture, will imprint upon the sensitive paper beneath a 
positive impression. The negative picture, or matrix, being 
slightly tacked to the sensitive paper by two mere particles of 
wafer, the progress of the operation may from time to time be 
observed, and stopped at the moment when the picture is finished. 

19. It ought tiien, as soon as possible, to be soaked in warm 
water, and &ed in the manner described in § 14. 

20. In these pictures there is a curious and beautiful variety in 
the tints of colour they will occasionally assume, varying from a 
rich golden orange to purple and black. This effect depends in a 
great degree upon the paper itself; but it is modified considerably 
by the strength of the hyposulphite, the length of the time exposed 
to it, by the capacity of the paper to imbibe it, and partly, perhaps, 
by the nature of the light. Warm sepia-coloured pictures may 
generally be obtained by drying the paper, by pressure, and making 
it imbibe the hyposulphite supplied in liberal quantity. 

The paper of " I. Whatman, Turkey Mill," seems to give pictures 
of the finest colour, and, upon the whole, to answer best for the 
purpose. 

If the chemical agents employed be pure, the operator, who 
keeps in view the intentiofii of each separate process, and either 
adopting the manipulation recommended, or improving upon it 
firom his own resources, may rely with confidence upon a satisfac- 
tory result. 

This Calotype paper is so exceedingly sensitive to the influence 
of light, that very beautiful photogenic copies of lace, feathers, 
leaves, and such like articles, may be made by tiie light of a com- 
mon coal gaii flame, or an Argand lamp. The mode of proceeding 
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is precisely that described for obtaining the ordinary photogenic 
drawings by daylight, only substituting the Calotype paper, which 
should be damp, for the common photogenic. 

When exposing the prepared paper to the light, it should be 
held about four or five inches from the flame, and the time required 
will be about three minutes. 

But little remains to be added to this very clear and satisfactory 
description of the Calotype prociess ; to which, indeed, is mainly due 
the perfection to which it has arrived both at home and abroad. 

There are, however, a few modifications which must be noticed, 
as tending to simplify the details in some cases, and to improye 
the general efiects in others. In the main, however,, it will be 
found that Mr. Cundell's process of manipulation is almost as good 
as any that can be adopted ; and that gentieman certainly merits 
the thanks of the patentee, and of all photographic artists. 

Many modifications of Mr. Talbot's mode of manipulating have 
been introduced with very variable advantages. I have, however, 
found that nearly every variety of paper requires some peculiar 
method to excite it to its maximum degree of sensibiHty. This 
peculiarity in the papers of difierent manufacturers was first noticed 
by Sir John Herschel. A few of the published methods may be 
noticed, as under different circumstances they may prove useful. 

Mr. Robert Bingham, who has operated with such success, 
adopts the following process : — 

Apply to the paper a solution of nitrate of silver, containing 100 
grains of that salt to 1 ounce of distilled water. When nearly, 
but not quite dry, dip it into a solution of iodide of potassium, of 
the strength of 25 grains of the salt to 1 ounce of distilled water, 
drain it, wash it, and then allow it to dry. Now brush it over 
with aceto-nitrate of silver, made by dissolving 60 grains of nitrate 
of silver in one ounce of distilled water, to which is added one- 
sixth its volume of strong acetic acid. Dry it with bibulous paper, 
and it is now ready for receiving the image. When the impression 
has been received, it must be washed with a saturated solution of 
gallic acid, and exposed to a steam heat, a jet of steam from the 
spout of a tea-kettle, or any convenient vessel. The image will be 
gradually brought out, and may be fixed with hyposulphite of 
soda. It will be obseiTed that in this process Uie solutions of 
nitrate of silver and of gallic acid are not mixed before application 
to the paper, as in Mr. Talbot's process. 

Mr. Channing, of Boston, very much simpHfied the Calotype 
process. He directs that the paper should be first washed over 
with 60 grains of crystallized nitrate of silver, dissolved in 1 ounce 
of distilled water, and when dry, with a solution of ten grains of 
the iodide of potassium in one ounce of water ; it is then to be 
washed with water, and dried between folds of blotting paper ; the 
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sensibility of the paper is said, and correctly to be much improved 
by combining a little chloride of sodium with the iodide of potas- 
sium : 6 grains of the latter salt, and rather less than this of the 
former, in an ounce of water, may be employed advantageously. 

To use this paper of Mr. Channing's, where time is an object, 
it is necessar}'^ to wash it, immediately before it is placed in the 
camera obscura, with a weak solution of nitrate of silver, to which 
a drop or two only of gallic acid has been added. The picture is 
subsequently developed by the gallo-nitrate of silver, as already 
described. 

Blanquart Everard, Sagnez, and some others, have recommended 
that in the preparation of the highly sensitive photographic papers 
no brushes should be employed. They pursue the following 
plan : the solutions are poured upon a perfectly flat piece of glass, 
and the paper carefully drawn over it, and, if necessary, pressed 
closer by another plate of glass. 

A plan of iodizing paper has. been proposed by Mr. Jordan, 
which offers many advantages. Iodide of silver is precipitated 
from the solution of the nitrate by iodide of potassium, and this 
precipitate being lightly washed, is redissolved in a strong solution 
of the latter salt. This solution is applied to the paper, and the 
paper allowed to dry ; after this it is placed face downwards upon 
some clean water ; the iodide of potassium is removed by this, and 
a pure iodide of silver left on the paper. Martin uses the spirite 
of wine after the picture has been developed, to improve the tone 
of the picture. 

M. A. Martin, who is aided by the Imperial Academy of Sciences 
of Vienna in his endeavours to improve the photographic pro- 
cesses, and render them available to the purposes of art, has pub- 
lished the following as the best proportions in which the solutions 
should be made, and the order of their application. 

For the negative pictures — 

First. Iodide of potassium -J- oz. 

Distilled water 10 ozs. 

Concentrated solution of cyanide ) ,~ -. 
of potassium ) ^* 

Second. Nitrate of silver IT drachms. 

Distilled water 10 ozs. 

Strong acetic acid 2 drachms. 

Third. A concentrated solution of gallic acid. 

Fourth. Good spirits of wine. 

M/th. Hyposulphite of soda . . . . 1 oz. 
Distilled water ..,,... 10 ozb. 
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For tlie positive pictures — 

First Chloride of sodium 168 grains. 

Distilled water 10 ozs. 

Secomt, Nitrate of silver 1 oz. 

Distilled water 10 ozs. 

Third, Hyposulphite of soda .... 1 oz. 
Distilled water 10 ozs. 

Nitrate of silver 30 grains, dissolved in ^ oz. of distilled water, 
to be poured into the solution in a small stream, while it is con* 
Btantly stirred with a glass rod. 

Martin particularly recommends the application of the iodine 
salt first to the paper, drying this, then applying the argentine 
solution, and drying rapidly. I have urged the necessity of this 
on several occasions : the advantages are, that the iodide of silver 
is left on the very surface of the paper ready for the influence of 
the slightest chemical radiation. 

The use of organic matter in facilitating the change of the silver 
salts very early engaged the attention of Sir John Herschel ; and 
fifora time to time, following his suggestions, others have employed 
various organic matters, albumen and gelatine being the favourite 
substances. These have been principally used for the purpose 
of spreading photographic preparations on glass — which we shall 
have particularly to describe : at the same time they are stated 
to have been employed with much advantage on paper by some 
photographists. For the negative pictures, Gustave Le Gray 
gives us the following directions and particular information : — 

First Operation, — Dissolve three hundred grains of isinglass in 
one pint and three quarters of distilled water (for this purpose use 
a water bath). 

Take one half of tlus preparation while warm, and add to it aa 
under : — 

Iodide of Potassium 200 grains. 

Bromide of ditto 60 " 

Chloride of Sodium 34 " 

Let these salts be well dissolved, then filter the solution through a 
piece of linen, put it, still warm, in a large dish, and plunge in your 
paper completely, leaf by leafi one on the other, taking care to pre- 
vent the air-bubbles from adhering to the paper. 

Put about twenty leaves at a time into the dish, then turn the 
whole, those at the top to the bottom, then take them out one by 
one, and hang them by one corner with a pin bent like the letter 
S, to dry spontaneously. 

When hung up, attach to the opposite comer a piece of bibu- 
lo us p aper, which will facilitate the drying. 

when the paper is dry, cut it the size required, and preserve it 
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in a folio for use ; this paper maj be made in the day-time, as it is 
not sensitiye to light 

The bromide does not, in this case, act as an accelerator, as it 
does on the silver plates of the Daguerreotype, because, instead of 
quickening, it retards the operation a little ; its action is to pre- 
serve from the gallic add the white of the paper, which would 
blacken more rapidly if you employed the iodide of potassium alone. 

Second Operation. — Prepare, by the light of a taper, the follow- 
ing solution in a stoppered bottle : distilled water, 6 fluid ounces, 
crystallized nitrate of silver, 250 grains. 

When the nitrate is dissolved, add 1 ounce of crystallizable acetic 
acid : be care(ul to exclude this bottle from the light, by covering 
it with black paper. This solution will keep good until the whole 
is used. 

When you wish to operate, pour the solution npon a porcelain 
or glass slab, surrounded with a glass or paper border to keep the 
liquid from running off. I jisnally take the solution out of the 
bottle by means of a pipette, so as to prevent the distribution of 
any peDicle of dust or other impurity from being distributed over 
the glass slab. 

Take a sheet of the iodized paper by two of the comers, holding 
them perpendicularly, and gently lower the middle of the paper 
upon the centre of the slab ; gradually depress until the sheet is 
equally spread ; repeat this operation several times until the air- 
bubbles disappear ; take also the precaution to keep the upper side 
of the paper dry. 

In order to prevent the fingers from spotting the paper, pass a 
bone paper knife under the comer of the sheet, to lifl it from the 
slab between that and the thumb. 

Let the sheet remain upon the slab until the formation of the 
chloro-bromo-iodide of silver is perfect. 

This may be known by the disappearance of the violet colour 
which the back of the paper at first presented ; it must not be left 
longer, otherwise it would lose its sensitiveness. 

The time required to effect this chemical change is from one to 
^ye minutes, depending upon the quality of the paper. 

Spread upon a glass, fitted to the frame of the camera, a piece of 
white paper well soaked in water ; upon this place the prepared 
sheet, the sensitive side upwards. 

The paper which you place underneath must be free from spots 
of iron and other impurities. 

It is also necessary to mark the side of the glass which ought to 
be at the bottom of the camera, and to keep it always inclined in 
that direction when the papers are applied ; if this precaution is 
neglected, the liquid collected at the bottom, in falling over the 
prepared paper, would not foil to produce spots. The paper thus 
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applied to the glass will remain there for an hour without falling 
off, and can be placed within that time in the camera. 

When I am going to take a proof at a distance, I moisten the 
sheet of lining paper with a thick solution of gum arabic, and can 
thus preserve for a longer time its humidity and adhesion. I can 
also in this case make use of two glasses between which the paper 
is placed, according to the direction of M. Blanquart Everard ; but 
it is necessary to take great care that the plates of glass are per- 
fectly clean, and to have them re-polished if scratched. 

I employ for this purpose, blotting paper to clean them, as well 
as my plates ; it is much superior to linen, and absorbs liquids and 
impurities that adhere to it. I never spare the blotting paper, for 
I would rather use a leaf too much than be uncertain about the 
cleanness of my glass. 

When the sheet of lining paper adheres well to the glass, it 
should not be removed, but only moistened afresh with water, after 
which you may apply another sheet of the sensitive paper. 

In preparing several sheets of the sensitive paper at a time, it is 
not necessary to wash the slab for each sheet; you need only draw 
over it a piece of white paper, to remove any dust or pellicle formed. 

When your operations are finished,* you may pour back the aceto- 
nitrate of silver into {i bottle, and reserve it for another time. 

The necessity of employing M. Gray's papers in a wet state is 
their most objectionable quality, but cei-tainly the results obtained 
by strict attention to his directions are often exceedingly beautiful. 
For developing the image the following is recommended, which 
does not, however, differ essentially from the developing processes 
already described. 

Make about a pint bottle of saturated solution of gallic acid, 
having acid in excess, and using distilled water ; decant a portion 
into a smaller bottle for general use, and fill up the other bottle ; 
you will thus always have a clear saturated solution. 

Pour upon a slab of glass kept horizon£al, a little of this liquid, 
spreading it equally with a slip of paper, then apply the paper 
which has been exposed in the same manner as described for the 
negative paper, being careful to keep the back dry. Watch its 
development, which is easily observed through the back of the 
paper ; you may leave it thus as long as the back of the image 
does not begin to spot. 

When it is rendered very vigorous, remove it quickly to another 
clean slab, and well wash it in several waters, occasionally turning 
it, and gently passing the finger over the back ; by this means you 
remove any crystals of gallic add which might spot tlie picture. 

The appearance of the image at the end of this process will 
enable you to judge if it was exposed in the camera the proper 
time. 
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If it becomes a blueish ffrey all over, the paper has been exposed 
too long ; if the strongest hghts in the object, which should be very 
black in the negative, are not deeper than the half tints, it has still 
been too long exposed ; if, on the contrary, it has been exposed too 
short a time, the lights are but slightly marked in black. 

If the time has been just right, you will obtain a superb proof, 
which will exhibit well defined contrasts of black and white, and 
the light parts very transparent The operation is sometimes 
accelerated by heating the gallic acid, and by this process the dark 
parts of the picture are rendered very black. 

To fix these negative proofe, a very strong solution of hyposul- 
phite of soda is employed, and the picture is allowed to remain in 
it until every trace of yellowness is removed from the paper. 

M. Le Gray has also employed collodion — gun cotton dissolved 
in ether — mixed with spirits of wine, and spread over paper, instead 
of the isinglass, with very good eflfect. 

Mr. Cousins mentions, in his translation of M. Le Gray's paper, 
that the following were the improved proportions in which he re- 
commended an albuminous mixture to be made for paper : — 

White of Eggs, 2 fluid ounces and a half. 
Iodide of Potassium ... 56 grains. 
Bromide of Potassium . . 15^ „ 
Chloride of Sodium ... 4 „ 

M. Le Gray, in his memoir, gives the following general directions : 

Pour the solution into a dish, placed horizontally, taking care 
that there is no froth ; then take the paper that you have chosen, 
and wet it on one side only, beginning at the edge of the dish 
which is nearest to you, and the largest side of the sheet, placing 
the right angle on the liquid, and inclining it towards you ; advance 
it in such a manner as to exercise a pressure which will remove the 
air-bubbles. Place before you a light, so as to be able to perceive 
the bubbles, and to push them out if they remain. 

Let the leaf imbibe for a minute at most, without touching it ; 
then take it up gently, but at once, with a very regular movement, 
and hang it up by the comer to dry. 

You prepare thus as many leaves as you wish in the same bath, 
taking care that there is alwajB about a quarter of an inch in depth 
of the solution in the dish ; then place your sheets (thus prepared 
and dried) one on the other between two leaves of white paper, 
and pass over them several times a veiy hot iron, taking out a leaf 
each time : you will thus render the albumen insoluble. 

The iron should be as hot as it can be without scorching the 
paper. 

Then make use of this negative paper exactly like the first paper 
named, only great attention must be observed that the immersion 
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in the aceto-nitrate bath is instantaneous, and that the air-bubbles 
are immediately driven out ; for every time you stop, you will make 
stains the same as on glass. It is also necessary to heat moderately 
the gallic acid. 

OSe of the best services rendered by the albumen to photography 
is, without doubt, its application to the preparation of the positive 
paper, to which it gives a brilliancy and vigour difficult to obtain 
by any other method ; which is prepared thus : — 

Take white of eggs, to which add the fifth part by volume of 
saturated solution of chloride of sodium ; then beat it into a froth, 
and decant the clear liquid after it has settled for one night. 

With this the paper is first washed, and then with a strong 
solution of nitrate of silver. 

M. Blanquart Everard published a process as his own, in France, 
and received the compliments of the Academy of Sciences for it, 
which in no respect differed from Mr. Talbot's; this, therefore, 
requires no further notice ; but a modification of M. Victor's, and 
his own appUcation of albumen, must not be neglected. 

Method of preparing paper with albumen so that it may be em- 
ployed whilst dry, — ^The paper prepared by means of albumen pos- 
sesses properties analogous to those prepared by means of serum, 
but in a much less degree : the former, like the latter, may be kept 
for an indefinite time after its preparation with the iodide of 
potassium, but after having been submitted to the action of the 
aceto-nitrate of silver it will not keep good beyond the next day; 
The impressions obtained by means o? the following preparation 
are admirable : though not so well defined as those on glass, yet 
they are more beautiful, as the outline is less harsh, and they 
possess more harmony and softness. We consider this to be quite 
a triumph for those who exercise themselves in the photographic art 

Beat into a froth the whites of eggs, to which a saturated solu- 
tion of iodide of potassium, and bromide of potassium, has been 
added, in the proportion of thirty drops of the former and two drops 
of the latter for the white of each egg ; let the mixture stand until 
the froth returns to a liquid state, filter through cl^ar muslin, and 
collect the albumen in a large fiat vessel. On this lay the paper 
to be prepared, and allow it to remain there some minutes. When 
it has imbibed the albumen, lift it up by one of its comers ; let it 
drain, and lastly dry, by suspending it with pins to a line or cord 
across the room. The subsequent preparation with the aceto- 
nitrate of silver is in every respect similar to that above described 
for the paper prepared with serum ; care being taken not to dry it 
between the two folds of blotting paper until it has become per- 
fectly transparent. The exposure of the prepared paper to the 
light in the camera is done in the same way, and the same treat- 
ment with gallic acid is followed : it will, however, be found that 
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the time required for exposure mil generally be four or five 
minutes. 

Preparation of albuminous paper for receiving a positive 
image, — ^The positive paper prepared with albumen gives impres- 
sions somewhat shining, but of a very rich tone, well defined, and 
of perfect transparency. It is prepared in the following manner : — 
To any quantity of white of eggs add 25 per cent, by weight of 
water, saturated with chloride of sodium ; beat into a froth, and 
filter as in the previous operation, only in this case leave the paper 
in contaot; with the albumen for only half a minute ; hang it up to 
dry, which it usually does in six to eight minutes ; then lay it on 
a vessel containing a solution of 25 parts of nitrate of silver in 100 
parts of water. Leave the paper on the solution for at least six 
minutes, then place it on a plate to dry. 

The serum of milk has also been employed on paper as a quick- 
ening £^ent, and some of the French authorities speak highly of 
it ; but I am not enabled from my own e^erience to speak of itn 
advantages. 
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PHOTOGRAPHIC PROCESSES OK GLASS PLATES. 

The first published account of the use of glass plates for photogra- 
phic purposes is to be found in Sir John Herschel's Memoir " On 
the chemical action of the rays of the solar spectrum on prepara- 
tions of silver and other substances,^* (Philosophical Transac- 
tions, Part 1 for 1840.) The interest which attaches to this is so 
great, and there appear to be in the process recommended by the 
English experimentalist so many suggestive points, from which 
future photographists may start, that the passage is given in Sir 
John Herschel's own words. 

" With a view to ascertain how far oi^anic matter is indispen- 
sable to the rapid discolouration of argentine compounds, a process 
was tried which it may not be amiss to relate, as it issued in a new 
and very pretty variety of the photographic act A solution of 
salt of extreme dilution was mixed with nitrate of silver, so dilute 
as to form a hquid only slightly milky. This was poured into a 
somewhat deep vessel, at the bottom of which lay horizontally a 
very clean glass plate. After many days the greater part of the 
liquid was decanted o€f with a siphon tube, and the last portions 
very slowly and cautiously drained away, drop by drop, by a siphon 
composed of a few fibres of hemp, laid parallel and moistened with- 
out twisting. The glass was not moved till quite dry, and was 
found coated with a pretty uniform film of chloride of silver, of 
delicate tenuity and chemical purity, which adhered with consi- 
derable force, and was very little sensitive to light On dropping 
on it a solution of nitrate of silver, however, and spreading it over 
by inclining the plate to and fro (which it bore without discharging 
the film of chloride), it became highly sensitive, although no organic 
matter could have been introduced with the nitrate, which was 
quite pure, nor could any indeed have been present unless it be 
supposed to have emanated from the hempen filaments, which 
were barely in contact with the edge of the glass, and which were 
constantly abstracting matter from its sur£EU!e in place of intro- 
ducing new. 

" Exposed in this state to the focus of a camera with the glass 
towards the incident lights it became impressed with a remarkably 
well defined negative picture, which was direct, or reversed, accord- 
ing as looked at from the front or the back. On pouring over this 
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cautiously, by means of a pipette, a solution of hyposulphite of 
soda, the picture disappeared, but this was only while wet ; for on 
washing in pure water and drying, it was restored, and assumed 
much the air of a daguerreotype when laid on a black ground, and 
still more so when smoked at the back, the silvered portions re- 
flecting most light, so that its characters had, in fact, changed 
from negative to positive. From such a picture (of course before 
smoking) I have found it practicable to take photographic copies ; 
and although I did not, in fact, succeed in attempting to thicken 
the film of silver, by connecting it, under a weak solution of that 
metal, with the reducing pole of a voltaic pile, the attempt afforded 
distinct indications of its practicability with patience and perseve- 
rance, as here and there, over some small portions of the suiface, 
the lights had assumed a full metallic brilliancy under this process. 
I would only mention further, to those who may think this experi- 
ment worth repeating, that all my attempts to secure a good result 
by drying the nitrate in the film of chloride have failed, the crys- 
tallization of the salt disturbing the uniformity of the coating. To 
obtain delicate pictures the plate must be exposed wet, and when 
withdrawn must immediately be plunged into water. The nitrate 
bein^ thus abstracted the plate may then be dried, in which state 
it is half fixed, and it is then ready for the hyposulphite. Such 
details of manipulation may appear minute, but they cannot be 
dispensed with in practice, and cost a great deal of time and trouble 
to discover. 

"^ This mode of coating glass with films of precipitated argentine 
or other compounds, affords, it may be observed, the only effectual 
means of studying their habitudes on exposure to light, free from 
the powerful and ever-varying influence of the size in paper, and 
other materials used in ite manufacture, and estimating their de- 
gree of sensibility and other particulars of their deportment under 
the influence of re-agents. I find, for example, that glass so 
coated with the iodide of silver is much more sensitive than if 
similarly covered with the chloride, and that if both be washed 
with one and the same solution of nitrate, there is no comparison 
in respect of this valuable quality ; the iodide being far superior, 
and of course to be adopted in preference, for the use of the 
camera. It is, however, more difficult to ^x, the action of the hypo- 
sulphites on this compound of silver being comparatively slow and 
feeble. 

" When the glass is coated with bromide of silver, the action, 
per se, is very slow, and the discolouration ultimately produced far 
short of blackness ; but when moistened with nitrate of silver, sp. 
gr. 1.1, it is still more rapid than with the iodide, turning quite 
black in the course of a very few seconds' exposure to sunshine. 
Plates of glass thu^ coated may be easily preserved for the use of 
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the camera, and have the advantage of being ready at a moment's 
notice, requiring nothing but a wash over with the nitrate of silver, 
which may be delayed until the image is actually thrown on the 
plate, and adjusted to the correct focus with all deUberation, The 
sensitive wash being then applied with a soft flat. camel-hair brush, 
the box may be closed and the picture impressed, after which it 
only requires to be thrown into water, and dried in the dark, to be 
rendered comparatively insensible, and may be finally fixed with 
hyposulphite of soda, which must be applied hot, its solvent power 
on the bromide being even less than on the iodide." 

Sir John Herschel suggested a trial of the fluoride of silver upon 
glass, which he says, if pi-oved to be decomposable to light, might 
possibly effect an etching on the glass, by the corroding property 
of the hydrofluoric acid. 

The metallic fluorides have been found to be decomposable, and 
a very sensitive process on paper, called the fluorotype, will be de- 
scribed in the chapter on niiscellaneous processes. I am not aware 
that any experiments have been made directly upon glass, but it is 
certainly worthy of a careful tiial. 

Herschel has remarked that we cannot allow the wash of nitrate 
to dry upon the coating of the chloride or iodide of silver. If, 
however, we dip a glass which has one film of chloride upon it into 
a solution of common salt, and then spread upon it some nitrate of 
silver, we may very materially thicken the coating, and thus pro- 
duce more intense effects. Mr. Towson employed glass plates pre- 
pared in this manner with much success. The mode adopted by 
that gentleman was to have a box the exact size of the glass plate, 
in the bottom of which was a small hole ; the glass was placed over 
the bottom, and the mixed solution, just strong enough to be milky, 
of the salt and silver spread in. As the fluid finds its way slowly 
around the edges of the glass, it filters out ; the peculiar surfisu^e 
action of the solid glass plate, probably a modified fonn of cohesive 
foiH^e, separating the fine precipitate, which is left behind on the 
surface of the plate. By this means the operation of coating t^e 
glass is much quickened. Another method by which films of any 
of the salts of silver can be produced upon glass plates is the fol- 
lowing modification of the patent processes of Drayton and of 
Thompson for silvering glass. 

Take a very clear plate of glass, and having put around it an 
edging of wax about half an inch in depth, pour into it a solution 
of nitrate of silver made alkaline by a few drops of ammonia, taking 
care that no oxide of silver is precipitated ; mix with this a smau 
quantity of spirits of wine, and then add a mixture of the oils <^ 
lavender and cassia, or, which is perhaps the best process, a solution 
of grape sugar. In a short time the glass will be covered with a 
very beautiral metallic coating. The solution, is now poured ofl^ 
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and the edge removed ; the silver is exposed to the action of diluted 
chlorine, to the vapour of iodine or bromine, until it is converted 
into compound with one of these elements, after which we may 
proceed as in the former case. 

In the Technologiste for 1848, M. Niepce de Saint Victor pub- 
lished his mode of applying albumen to glass plates. M. Blanquart 
Everard followed ; and successively albumen, gelatine^ serum, collo- 
dion, and other substances, have been recommended for application 
on glass ; but few of these substances have been found to answer so 
perfectly as albumen applied according to the directions of M. Le 
Gray. 

He recommends that the whites of fresh eggs equal to about ^ve 
fluid ounces be mixed with not more than 100 gi^ains of iodide of 
potassium, and about twenty grains of the bromide, and half that 
quantity of common salt. 

He then directs you to beat this mixture in a large dish with a 
wooden fork, until it is reduced to a thick white froth, to let it 
repose all night ; the next day decant the viscous liquid, which 
has deposed, and use it for the preparation of your glasses. 

For this purpose take thin glass, or, what is much better, ground 
fflaas, on which the adherence is more perfect ; cut it the size of your 
camera frame, and grind the edges. 

The success of the proof is, in a great measure, due to the even- 
ness of the coat of albumen. 

To obtain this, place one of your glasses horizontally, the un- 
polished side above (if you use ground glass, which I think prefer- 
able), and then pour on it an abundant quantity of the albumen. 
Take a rule of glass very straight, upon the ends of which have 
been fastened two bands of stout paper steeped in white w^c ; hold 
this with the fingers in such a manner that they will overlap the 
sides of the glass plate about one-eighth of an inch. You then 
draw the rule over the glass with one sweep, so as to take off the 
excess of albumen. The object of the slip of paper is to keep 
the glass rule from the surface of the plate, and ensure a thin but 
even coating of the albuminous mixture. 

Thus, in making the paper band more or less thick, you vary 
the thickness of the coating. Or you may arrive at the same 
result by pasting two narrow bands of paper on the sides of the 
plate, and passing simply the rule down. I prefer the first means, 
because with the second one is almost sure to soil the glass in 
sticking on the paper. 

You must never go the second time over the glass with the rule 
or you will make air-bubbles ; when thus prepared, permit it to 
dry spontaneously, keeping it in an horizontal position and free 
from dust When the coat of albumen is well dry, submit your 
glassea to the temperature of lao"" to ISO"" Fahr^hdt; this you 
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may do either before a quick fire, or by shutting tbem up in an 
iron saucepan well tinned, "with a cover ; you then place the sauce- 
pan in a bath of boiling water : the action of the heat hardens the 
albumen ; it then becomes perfectly insoluble, and ready to receive 
the aceto-nitrate of silver. 

The glasses thus prepared may be kept for any length of time. 
I prepare the first coat also by saturating the former mixture 
with gallic add, which gives it more consistency and greater sen- 
sitiveness. 

When you wish to make a prooi^ (by using the preparation 
moist,) you plunge the glass thus prepared in a bath of aceto- 
nitrate of silver, described jn the second operation of the negative 
paper. This operation is very delicate, because the least stoppage 
in its immersion in the bath will operate on the sensitive coating, 
and cause irregularities which nothing can remedy. 

To obtain £is instantaneous and regular immersion, I make a 
box with glass sides, a trifle larger than the plate, and about half- 
an-inch wide, with wooden grooves, similar to those in the daguer- 
reotype plate box ; into £is I pour the aceto-nitrate, and let 
the prepared glass fell into it with a single movement, leaving 
it to soak four or ^ve minutes in the bath ; then remove it, wash 
well with distilled water, and expose it in the camera while moist 
The time will vary from two to thirty minutes, or neaiiy double 
that time if the glass is dry. 

When you wish to operate with the glasses dry instead of moist, 
it is proper to dip them in a bath of gallic acid a quarter of an 
hour after they are taken out of the aceto-nitrate bath ; then well 
wash them with distilled water, and dry them as directed. 

When you take the plate out of the camera, you develop the 
image the same as the negative on paper, by putting it into a bath 
of saturated gallic acid ; when it is well developed, ^ it by the 
same method indicated for the paper. 

To obtain a positive proof, it is sufficient to apply on the 
negative proof a sheet of common positive paper, or, better still, a 
sheet of positive albumen paper, which I will describe hereafter. 

You tiien put it in the pressure frame, placing above it a piece 
of black cloth pasted on one side of a thick sheet of glass ; then 
shut the frame, giving to the proof a slight pressure ; after which, 
expose it to the light. In order to follow its action, you may just 
raise it by one corner of the glass, to judge of the tint whidi the 
image takes ; when you think it sufficiently exposed, take it out 
of the frame, and fix it the same as the positive paper. 

Some very ingenious experiments have been made by Mr. 
Malone, from whose communication the following remarib are 
quoted : — 

*' To the white of an egg its own bulk of water is to be added; 
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the mixture, beaten with a fork, is then strained through a piece 
of linen cloth, and preserved for use in a glass stoppered bottle ; 
then a piece of plate glass, cleaned M^ith a solution of caustic 
potash, or any other alkali, is to be crashed with water and dried 
with a doth. When the glass is about to be used, breathe on it, 
and rub its surface with clean new blotting paper ; tiien, to remove 
the dust and fibres which remain, use cotton-wool or a piece of 
new linen. Unless this latter, and, indeed, every other precaution 
is taken to prevent the presence of dust, the picture will be full of 
spots, produced by a greater absorption of iodine (in a subsequent 
process) in those than in the surrounding parts. 

'^ On the clear glass pour the albumen, inclining the plate from 
side to side until it is covered ; allow the excess to run o€f at one 
end of the comers, keeping the plate inclined, but nearly vertical. 
As soon as the albumen ceases to drop rapidly, breathe on or warm 
the lower half of the plate; the warmth and moisture of the 
breath will soon cause it to part with more of its albumen, which 
has now become more fluid: of course, care must be taken to 
warm only the lower half Wiping the edges constantly hastens 
the operation. Until this plan was adopted, the coatings were 
seldom uniform ; the upper half of the plate retained less than the 
lower. When no more albumen runs down, dry the plate by a 
lamp, or by a common fire, if the dust that it is inclined to impart 
be avoided. 

** The next operation is to iodize the plate. Dilute pure iodine 
with dry white sand in a mortar, using about equal parts of each ; 
put this mixture into a square vessel, and place over it the albu- 
minized plate, previously heated to about 100® Fah. As soon as 
the film has become yellow in colour, resembling beautifully stained 
glass, remove the plate into a room lighted by a candle, or through 
any yellow transparent substance, yellow calico for instance, and 
plunge it vertically and rapidly into a deep narrow vessel contain- 
ing a solution of one hundred grains of nitrate of silver to fifty 
minims of glacial acetic acid, diluted with five ounces of distilled 
water. Allow it to remain until the transparent yellow tint dis- 
appears, to be succeeded by a milky-looking film of iodide of silver. 
Washing with distilled water leaves the plate ready for the camera. 

" It may be here noted that the plate is heated in iodizing for 
the purpose of accelerating the absorption of the iodine ; an ex- 
posure to the vapour for ten minutes, with a few seconds' immer> 
sion in the silver solution, has been found to be sufficient" 

Hydrochloric acid, chlorine or bromine, may be used with the 
iodine to give increased sensibihty to the plate. 

The plate is removed from the camera, and we pour over it a 
saturated solution of gallic acid. *' A negative Talbotype image is 
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the result At this point previous experimentidists have stopped. 
We have gone further, and find that by pouring upon the surface 
of the reddish brown negative image, during its development, a 
strong solution of nitrate of silver, a remarkable efSect is produced. 
The brown image deepens in intensity until it becomes black. 
Another change commences— the ima^e begins to grow lighter ; 
and finally, by perfectly natural magic, black is converted into 
white, presenting the curious phenomena of the change of a 
Talbotype negative into apparently a positive Daguerreotype, the 
positive still retaining its negative properties when viewed by 
transmitted light 

To ^ the picture, a solution of one part of hyposulphite of soda 
in sixteen parts of water is poured upon the plate, and led; for 
several minutes, until the iodide of silver has been dissolved. 
Washing in water completes the process. 

** The phenomenon of the Daguerreotype," says Mr. Malone, " is 
in this case produced by very opposite agency, no mercury being 
present, metallic silver here producing the hghte, while in the 
Daguerreotype it produces the shadows of the picture. We at 
first hesitated about assigning a cause for the dull white granular 
deposit which forms the image, judging it to be due simply to 
molecular arrangement Later experiments, however, have given 
us continuous films of bright metallic silver, and we find the duU 
deposit becomes brilliant and metallic when burnished. It should 
be observed that the positive image we speak of is on glass, strictly 
analogous to the Daguerreotype. It is positive when viewed at 
any angle but that which enables it to reflect the light of the ray. 
This is one of its characteristics. It must not be confounded with 
the continuous film image which i& seen properly only at one angle ; 
the angle at which the other ceases to exist It is also (Virions to 
observe the detaik of the image, absent when the plate is viewed 
negatively by transmitted light, appear when viewed positively by 
reflected light" e; 

Niepce de Saint Victor has recently published a process in which 
he employs starch instead of ailbumen on the glass plates. The 
main features of this process are as follows : — About 70 grains of 
starch are rubbed down with the same quantity of distilled water, 
and then mixed with three or four ounces more water ; to this is 
added 5^ grains of iodide of potassium dissolved in a very small 
quantity of water, and the whole is boiled until the starch is pro- 
perly dissolved. With this the glass plates are carefully covered, 
and then placed to dry on a perfectly horizontal table. When 
thoroughly dried the aceto-nitrate of silver is applied, bv 
wetting a piece of paper, placing this on the starch, and over it 
another piece of paper wetted with distilled water. This mode of 
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preparation furnishes, it is said, tablets of great sensibility; but 
the starch is liable to break off from the glass, and there is much 
difficulty in spreading it uniformly in the first instance. 

Mr. Mayall has recently published a form of process, employed 
by M. Martin, which differs in no essential particular from those 
already described ; but as involving some niceties of manipulation, 
on which, the writer says, depends the perfection of his finished 
pictures, it is thought advisable to quote it. 

" First. The albumen of afresh egg must be beaten into a snow- 
like mass with a bunch of quills, dropping into it ten drops of a 
saturated solution of iodide of potassium ; allow it to stand six 
hours in a place fi-ee from dust, and moderately warm, say 60^. 

" Second. A piece of hand-plate glass, eight inches by six, with the 
edges ground smooth, must be cleaned as follows : with a piece of 
cotton wool rub over both sides with concentmted nitric acid, then 
rinse well with water and dry. Stick a wafer on that side which I 
will now call the back, to mark it ; pounce upon the face a mode- 
rate quantity of fine tripoli, moistened with a few drops of a concen- 
trated solution of carbonate of potash, then with a piece of cotton 
wool rub the surface briskly in circles for about ^vq minutes ; then 
with dry tripoli; then with clean cotton to clear away all the 
dusty particles. 

" Third. To the centre of the back stick a gutta pereha ball, as 
a handle : strain the prepared albumen through clean linen ; pour 
it gently into the centre of the cleaned side of the glass, keep it 
moving until the surface is entirely covered, run it into the cor- 
ners, and finally pour off any excess at the four corners ; disengage 
the gutta pereha handle, and place the glass on another slab, that 
has been levelled by a spirit leyel, in a place perfectly free from dust, 
and moderately warm. I will call this my iodo-alhuminized glass ; 
it will keep for any length of time, and may be prepared in day- 
light. 

"Fourth. To excite (a yellow shaded light only being used), dis- 
solve 50 grains of nitrate of silver in 1 ounce of distilled water and 
120 grains of strong acetic acid ; pour the whole of this solution 
into a cuvette, or shallow porcelain dish, a little larger than the 
glass plate ; place one end of the iodo albuminized glass in the 
solution ; with a piece of quill support the upper end of the glass, 
and let it fall suddenly on to the solution, lifting it up and down 
for ten seconds ; take it out and place it face upwards in another 
dish, half filled with distilled water ; allow the water to pass over 
the surface twice ; take out the glass, rear it up to dry ; it is ready 
for the camera, and will keep in this state ten days, — of course, 
shut up from daylight, in a moderately warm place, but never 
moist. The solution may be filtered into a black bottle, and wiU 
do again by now and then adding a few drops of acetic acid, and 
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keeping it is the dark. Expose in the camera from four to ten 
minutes, according to the amount of light and the aperture of the 
lens. Suppose I saj a lens of three inches diameter, sixteen in 
focus for parallel rays, a one inch diaphragm placed three inches 
in front of the lens (one of Ross's photographic lenses is just the 
thing), the exposure would be in good light about five minutes. 

^^ Fifth. Develop as follows. Place the giass, face upwards, on a 
stand with adjusting screws to make it level ; pour a concentrated 
solution of gallic acid over the surface ; the image will be from 
half an hour to two hours in coming out. It is best to apply a 
gentle boat, not more than 10° above the temperature of the room, 
it being 60°. Should the image still be feeble, pour off the gallic 
acid, rinse the proof with water, and pour on to it equal qualities 
of aceto-nitrate of silver and gallic acid reduced one half with 
water. The image ^ill now quickly develop ; arrest it in four or 
^ve minutes, wash it well in three waters, and fix with hyposul- 
phite of soda as follows : — 

" Sixth. Three drachms of hyposulphite of soda to one ounce of 
water. Allow the proof to remain in this solution until all the 
yellow iodide disappears, wash it well, rear up to dry, and it is 
finished. 

" Success is sure to attend any one practising this method, pro- 
vided the eggs are fresh and the glass is clean : if the glass is not 
dean, or the eggs are stale, the albumen will split off in fixing. 

" Caution, — Wash all the vessels as soon as done with, with nitric 
acid, and then with water. Every precaution should be used to 
avoid dust. The albumen of a duck's egg is more sensitive than 
that of a hen ; and from an experiment of to-day, I am almost 
certain that of a goose is more sensitive than either." — Athenceum-y 
No. 1220. 

Several other prepai'ations have been employed, with variable 
success, and recommended for procuring an absorbent film upon 
glass plates — amongst others the serum of milk has been used by 
M. Blanquart Everard ; others combine with their albumen or 
gelatine, grape sugar and honey; the object of these being to 
quicken the process, which they appear to do, in virtue of their 
power of precipitating the metals from their solutions. 

Blanquart Everard has lately communicated the following to the 
Paris Academy of Sciences, as an instantaneous process : — " Fluo- 
ride of potassium added to iodide of potassium, in the preparation 
of the negative proof, produces instantaneous images on exposure 
in the camera. To assure myself of the extreme sensibility of the 
fluoride, I have made some experiments on the slowest preparations 
employed in photography — that of plates of glass covered with 
albumen and iodine, requiring exposure of at least sixty times 
longer than the same preparation on paper. On adding the fluoride 
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to the albumen and iodide, and substituting for the washing of the 
glass in distilled water after treatment with the aceto-nitrate of 
silver, washing in fluoride of potassium the image immediately on 
exposure in the camera obscura, I have indeed obtained this result 
(but under conditions less powerful in their action) without the 
addition of the fluoride to the albumen, and by the immersion only 
of the glass plate in a bath of fluoride after its passage through 
the aceto-nitrate of silver. This property of the fluorides is calcu- 
lated to give very valuable results, and will probably cause, in this 
branch of photographic art, a change equally as radical as that 
effected by the use of bromine on the iodized silver plates of 
Daguerre." A process published in the author's Researches on 
Light, in 1844, and named the Fluorotype, suflSciently establishes my 
clmm to priority in the use of the fluorides. In a subsequent chapter 
the peculiarities of these salts will be the subject of consideration. 
The moment intimation was given of the employment of glass 
plates for the negative photographic pictures, an attempt was 
made in this country to include them in a patent; but the 
previous publication of Sir John HerschePs experiments on glass 
prevented this. Mr. Talbot has, however, patented the use of 
unglazed porcelain. It is impossible to say what may be the 
result of the experiments of this gentleman, but there appear to 
be many objections to the use of this material ; and it is also very 
doubtful if such plates can be manufactured sufficiently true for 
the delicate purposes of photography. 

From the specification we glean the following particulars of the 
process practised by Mr. Talbot upon the biscuit-ware tablets. 

Pictures on Porcelain Tablets, and Mr. Pox Talbot's last Patent, 
— The first part of the patentee's invention consists in the use of 
plates of unglazed porcelain, to receive the photographic image. A 
plate intended for photographic purposes should be made of the 
finest materials employed by the manufacturers of porcelain ; it 
should also be flat, very thin, and semi-transparent ; if too thin, so 
that there would be a chance of breaking, it may be attached by 
means of cement to a piece of glass, to give it strength. The sub- 
stance of the plate should be slightly porous, so as to enable it to 
imbibe and retain a sufficient quantity of the chemical solutions 
employed. To prepare the plate for use, it is first required to give 
it a coating of albumen, or white of eggs, laid on very evenly, and 
then gently dried at a fire. According as the plate is more or less 
porous, it requires more or less of the albuminous coating ; it is best 
to employ a very close grained porcelain, which requires but very 
little white of egg. The prepared plate may be made sensitive to 
light in the same way in which a sheet of paper is rendered sensi- 
tive ; and we generally find the same methods applicable for photo- 
gr^hic pictures on paper applicable to those on porcelain plates, 
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and one of the processes employed by the patentees is nearly thd 
same as that patented by Mr. Talbot in 1841. The prepared 
plate is dipped into a solution of nitrate of silver, made by dis- 
solving twenty-five grains of nitrate in one ounce of water ; or the 
solution is spread over the plate uniformly with a brush ; the plate 
is then dried, afterwards dipped into a solution of iodide of po- 
tassium, of the strength of about twenty-five grains of iodide to 
one ounce of water, again dried, and the surface rubbed clean and 
smooth with cotton. The plate is now of a pale-yellow colour, 
owing to the formation on its surface of iodide of silver. The 
plate prepared as above directed may be kept in this state until 
required, when it is to be rendered sensitive t» light by washing it 
over with a solution of gallo-nitrate of silver, then placed in the 
camera ; and the image obtained is to be rendered visible, and 
sufficiently strengthened, by another washing of the same liquid, 
aided by gentle warmth. The negative picture thus obtained is 
fixed by washing it with water, tlien with bromide of potassium, 
or, what is still better, hjrposulphite of soda, and again several 
times in water. The plate of porcelain being semi-transparent, 
positive pictures can be obtained from the above-mentioned nega- 
tive ones by copying them in a copying-frame. 

The picture obtained on porcelain can be altered or modified in 
appearance by the application of a strong heat— a process not 
applicable to pictures taken on paper. With respect to this part 
of their invention, the patentees claim : — " The obtaining, by means 
of a camera, or copying-frame, photographic images or pictures 
upon slabs or plates of porcelain." The second part relates to tbQ 
process which has been discovered and improved upon by Mr. 
Malone, who is associated with Mr. Fox Talbot in the patent. 
*' The patentee's improvement is a method of obtaining more com- 
plete fixation of photographic pictures on paper. For this purpose, 
the print, after undergoing the usual fixing process, is dipped into 
a boiling solution of strong caustic potash, which changes the colour 
of the print, and usually, after a certain time, acquires something 
of a greenish tint, which indicates that the process is terminated. 

The picture is then well washed and dried, and if the tint ac- 
quired by it is not pleasing to the eye, a slight exposure to the 
vapours of sulphuretted hydrogen will restore to it an agreeable 
brown or sepia tint. . Under this treatment the picture diminishes 
in size, insomuch that if it were previously cut in two, and one 
part submitted to the potash process and the other not, the two 
halves, when afterwards put together, would be found not to cor- 
respond. The advantages of this process for removing any iodine 
which, even after fixing with the hyposulphite, remains in the 
paper, is great, and it will tend much to preserve these beautiful 
transcripts of nature. The patentee then claims as an improve- 
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ment the use of Tarnished paper, or other transparent paper im- 
pervious to water, as a substitute for glass, in certain circum- 
stances, to support a film of albumen, for photographic purposes. 
A sheet of writing-paper is brushed over with several coats of 
varnish on each side : it thus becomes extremely transparent. It 
is then brushed over on one side with albumen, or a mixture of 
albumen and gelatine, and then dried. This film of albumen is 
capable of being rendered sensitive to light by exposing it to the 
vapour of iodine, and by following the rest of the process indicated 
in the preceding section of this specification. The advantages of 
using varnished or <»1 paper do not consist in any superiority of 
the images over those obtained upon glass, but in the greater con- 
venience of using paper than glass in cases where a lai^e number 
of pictures have to be made and earned about for considerable 
distances : besides this, there is a well-known kind of photographic 
pictures giving panoramic views of scenery, which are produced 
upon a curved surface by a movement of the object-glass of the 
camera. To the production of these images glass is hardly ap- 
plicable, since it cannot be readily bent to the required cm-ve 
and again straightened ; but the case is met by employing talc, 
varnished paper, oiled paper, <fec., instead of glass. It will be seen 
that the varnished paper acts as a support to the film of albumen 
or gelatine, which is the surface on which the light acts, and forms 
the picture. The next improvement consists in forming photo- 
graphic pictures or images on the surfaces of polished steel plates. 
For this purpose, one pai-t (by measure) of a saturated solution of 
iodide of potassium is mixed with 200 parts of albumen, and spread 
as evenly as possible upon the surface of a steel plate, and dried 
by the heat of a gentle fire. The plate is then taken, and, whilst 
still warm, is washed over with an alcoholic solution of gallo-nitrate 
of silver, of moderate strength. It then becomes very sensitive, 
and easily receives a photographic image. If the plate be cold, 
the sensibility is considerably lower. The image obtained is fixed 
by washing with hyposulphite of soda, and finally with water. 
Tlie print adheres to the steel with much tenacity, and forms a 
process very usefiil to engravers. With respect to this part of the 
mvention, the patentee claims the production of a photographic 
image upon a plate of steel. Upon a carefiil examination of this 
patent, it will be evident that the substitution of porcelain for 
glass, with very doubtful advantage, constitutes its only real 
novelty, excepting the process above described by Mr. Malone. 
The images on oiled paper are said to be exceedingly good, and 
this may be a valuable suggestion. 

Messrs. Ross and Thompson, of Edinburgh, at the meeting of 
the British Association in that city, exhibited some positive 
images on glass plates : these were backed up with plaster of 
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Paris, for the purpose of exalting the effects, whidi were exceed- 
ingly delicate and beautiful. 

Messra. Langenheim, of Philadelphia, have, however, just intro- 
duced into this country specimens, which they tenn Hyalotypes. 
These are positive pictures, copied on glass from negatives ob- 
tained upon the same material. Their peculiarity is the adaptation 
of them for magic-lantern slides. The process by which they are 
produced is not published, but judging from the effects obtained, 
the probability is, that a very slight variation only, from the pro- 
cesses described, has been made. The idea is an exceedingly 
happy one, as by magnifying those images which are of the utmost 
delicacy and the strictest fidelity, perfect reflexes of nature are 
obtained : it, however, originated in England about two years since. 

There can be no doubt that other means of coating glass with 
sensitive materials may be employed. Certainly the use of albu- 
men is a ready method, but this medium appears to interfere with 
the sensibility which it is so desirable to obtain. As stated, by 
using combinations of iodide and fluoride salts, there is no doubt 
but the sensibility may be most materially improved, and we find 
many of the continental photographers using honey and grape 
sugar with much advantage. 

I would, however, venture to suggest that films of silver pre- 
cipitated from the solution of the nitrate by grape sugar, aldehyde, 
or gun cotton dissolved in caustic alkali, upon which any change 
could be afterwards produced, appear to promise many important 
advantages. 

The use of glass tablets cannot be dismissed without a notice of 
the process of Niepce, for although he employed metal in most 
cases, glass offers some advantages for the reproduction of the 
resinous pictures, and enables us to produce some very pleasing 
effects : therefore it is Chought advisable to deal with the Jielio- 
graphic process in this place. 

Heliography. — ^M. Niepce was the first inquirer who appears to 
have produced ^ermanew^ pictures by the influence of the sun's 
rays. This process — Heliography — is in many respects peculiar, 
which rendera it necessary, although his preparation was only 
acted on by an exposure of many hours to full sunshine, to give a 
particular account of it ; the more so, as some points of consider- 
able interest require further elucidation. 

The substance employed by M. Niepce was asphaltum^ or bitu- 
men of Judea. He thus directs its preparation : — " I about half 
fill a wine-glass with this pulverised bitumen ; I pour upon it, drop 
by drop, the essential oil of lavender,* until the bitumen is con- 

1 The English oil of lavender is too expensive for this purpose. An article 
sold as the French oil of lavender, redrawn, is very noach cheaper, and answers 
in every respect as well, if not better. 
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pktely saturated. I afterwards add as mnch more of the essential 
oil as causes the whole to stand about three Hues above the mix- 
ture, which is then covered and submitted to a gentle heat until 
the essential oil is fiilly impregnated with the colouring matter of 
the bitumen. If this varnish is not of the required consistency, it 
is to be allowed to evaporate slowly, without heat, in a shallow 
dish, care being taken to protect it from moisture, by which it is 
injured, and at last decomposed. In winter, or during rainy 
weather, the precaution is doubly necessary. A tablet of plated 
silver, or well cleaned and warm glass, is to be highly polished, on 
which a thin coating of the varnish is to be applied cold, with a 
light roll of very soft skin : this will impart to it a fine vermillion 
colour, and cover it with a very thin and equal coating. The 
plate is then placed upon heated iron, which is wrapped round 
with several. folds of paper, from which by this method all moisture 
had been previously expelled. When the varnish has ceased to 
simmer, the plate is withdrawn from the heat, and left to cool and 
dry in a gentle temperature, and protected from a damp atmos- 
phere. In this part of the operation a light disc of metal, with a 
handle in the centre, should be held before the mouth, in order to 
condense the moisture of the breath." 

The plate thus prepared is now in a fit state for use, and may be 
immediately fixed in the correct focus of the camera. After it has 
been exposed a sufficient length of time for receiving the impres- 
sion, a very faint outline alone is visible. The next operation is 
to bring out the hidden picture, which is accomplished by a solvent. 
This solvent must be carefully adapted to the purposes for which 
it is designed ; it is difficult to fix with certainty the proportions 
of its components, but in all cases it is better that it be too weak 
than too strong, — in the former case the image does not come out 
strongly, — in the latter it is completely destroyed. The solution 
is prepared of one part — not by weight, but volume — of the 
essential oil of lavender, poured upon ten parts — by measure also 
— of oil of white petroleum. The mixture, which is first milky, 
becomes clear in two or three days. This compound will act until 
it becomes saturated with the asphaltum, which state is readily 
distinguished by an opaque appearance, and dark brown colour. 
A tin vessel somewhat larger than the photographic tablet, and 
one inch deep, must be provided. This is to have as much of the 
solvent in it as will cover the plate. The tablet is plunged into 
the solution, and the operator observing it by reflected light, 
be^ns to see the images of the objects, to which it has been 
exposed, slowly unfolding their forms, though still veiled by the 
gradually darkening supernatant fluid. The plate is then lifted 
out, and held in a vertical position, till as much as possible of the 
■olirent has been allowed to drop away. When the dropping has 
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ceased, we proceed to the last, and not the least important opera- 
tion, of washing the plate. 

This is performed by carefully placing the tablet upon a long 

board, fixed at a large 
angle, the supports being 
joined to it by hinges, to 
admit of the necessary' 
changes of inclination, 
under different circum- 
stances ; two small blocks, 
' not thicker than the tab- 
29' let, are fixed on the board, 

on which the plate rests. Water must now be slowly poured 
upon the upper part of the board, and allowed to flow evenly over 
the surface of the picture. The descending stream clears away all 
the solvent that may yet adhere to the varnish. The plate is now 
to be dried with great care by a gentle evaporation : to preserve 
the picture, it is requisite to cover it up from the action of light, 
and protect it from humidity. 

The varnish may be applied indifferently to metals, stone, or 
glass ; but M. Niepce prefers copper plated with silver. To take 
copies of engravings, a small quantity of wax is dissolved in essen- 
tisJ oil of lavender, and added to the varnish already described : 
the engraving, first varnished over the back, is placed on the sur- 
face of the prepared tablet, face towards it, and then exposed to 
the action of the light. In the camera obscura an exposure of 
from six to eight hours, varying with the intensity of light, is 
required ; while from four to six hours is necessary to produce a 
copy of an engraving. The picture, in the first instance, is repre- 
sented by the contrast between the polished silver and the varnish 
coating. The discoverer afterwards adopted a plan of darkening 
the silver by iodine, which appears to have led the way to Daguerre's 
beautiful process. To darken the tablet, it was placed in a box in 
which some iodine was strewed, and watched until the best effect 
was produced. The varnish was afterwards removed by spirit of 
wine. 

Of the use of glass plates, M. Niepce thus speaks : — " Two ex- 
periments in landscape upon glass, by means of the camera, gave 
me results which, although imperfect, appear de8er\'ing of notice, 
because this variety of appUcation may be brought more easily to 
perfection, and in the end become a more interesting department 
of heliography. 

" In one of these trials the light acted in such a way that the 
varnish was removed in proportion to the intensity with which the 
light had acted, and the picture exhibited a more marked grada-^ 
tion of tone, so that, viewed by transmitted Hght, the landscape. 
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produced to a cei-tain •extent, the well-known effects of the 
diorama. 

" In the second trial, on the contrary, the action of the luminous 
fluid having been more intense, the parts acted upon by the 
strongest lights, not having been attacked by the solvent, remained 
transparent; the difference of tone resulted from the relative 
thickness of the coatings of varnish. 

" If this landscape is viewed by reflection in a mirror, on the 
varnished side, and at a certain angle, the effect is remarkably 
striking ; while, seen by transmitted light, it is confused and shape- 
less : but, what is equally surprising, in this position the mimic 
tracery seems to affect the local colour of the objects." 

A statement that M. Niepce was enabled to engrave by light, 
went the round of the press ; but this does not appear to have 
been the case. All that the author of heliography effected, was 
the etching of the plate, after it had undergone its various pro- 
cesses, and the drawing was completed by the action of nitric 
acid in the usual manner ; the parts of the copperplate protected 
by the varnish remained, of course, unacted on, whilst the other 
parts were rapidly attacked by the acid. The author remarks that 
his process cannot be used during the winter season, as the cold 
and moisture render the varnish brittle, and detach it from the 
glass or metal. 

M. Niepce afterwards used a more unctuous varnish, composed 
oi bitumen from Jtidea, dissolved in animal oil ofDippel, an article 
which it is rather diflficult to obtain in England. This composition 
is of much greater tenacity and higher colour than the former, 
and, aft»r being apphed, it can immediately be submitted to the 
action of light, which appears to render it solid more quickly, from 
the greater volatility of the animal oil. M. Daguerre remarks, 
that this very property diminishes still further the resources of 
the process as respects the lights of the drawings thus obtained. 
These processes of M. Niepce were much improved by M. Daguerre, 
who makes the following remarks on the subject : — 

The substance which should be used in preference to bitumen 
is the residuum obtained by evaporating the essential oil of laven- 
der, which is to be dissolved in alcohol, and applied in an extremely 
thin wash. Although all bituminous and resinous substances are, 
without any exception, endowed with the same property — that of 
being affected by light — the preference ought to be given to those 
which are the most unctuous, because they give greater firmness 
to the drawings. Several essential oils lose this character when 
they are exposed to too strong a heat. 

Jlt is not, however, from the ease with which it is decomposed, 
that we are to prefer the essential oil of lavender. There are, for 
instance, the resins, which, being dissolved in alcohol, and spread 
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upon glass or metal, leave, by the evaporation of the spirit, a very 
white and infinitely sensitive coating. But this greater sensibihty 
to light, caused by a quicker oxidation, renders also the images 
obtained much more liable to injury from the agent by which they 
were created. They grow faint, and disappear altogether, when 
exposed but for a few months to the sun. The residuum of the 
essential oil of lavender is more effectually fixed, but even this is 
not altogether uninfluenced by the eroding effects of a direct 
exposure to the sun's hght. 

The essence is evaporated in a shallow dish by heat, till the 
resinous residuum acquires such a consistency, that when cold it 
rings on being struck with the point of a knife, and flies off in 
pieces when separated from the dish. A small quantity of this 
material is afterwards to be dissolved in alcohol or ether ; the so- 
lution formed should be transparent, and of a lemon-yellow colour. 
The clearer the solution, the more delicate will be the coating on 
the plate : it must not, however, be too thin, because it would not 
thicken or spread out into a white coat ; indispensable requisites 
for obtaining good effects in photographic designs. The use of the 
alcohol or ether is to facilitate the application of the resin under 
a very attenuated form, the spirit being entirely evaporated before 
the light effects its delineations on the tablet. In order to obtain 
greater vigour, the metal ought to have an exquisite polish. There 
is more charm about sketches taken on glass plates, and, above all, 
much greater delicacy. 

Before commencing operations, the experimenter must carefully 
clean his glass or metal plate. For this purpose, emery, reduced 
to an impalpable powder, mixed with alcohol, may be used ; apply- 
ing it by means of cotton- wool : but this part of the process must 
always be concluded by dry-polishing, that no trace of moisture 
may remain on the tablet. ITie plate of metal or glass being thus 
prepared, in order to supply the wash or coating, it is held in one 
hand, and with the other the solution is to be poured over it from 
a flask or bottle having a wide mouth, so that it may flow rapidly 
and cover the whole surface. It is at fii'st necessary to hold the 
plate a little inclined ; but as soon as the solution is poured on, 
and has ceased to flow freely, it is raised perpendicularly. The 
finger is then passed behind and below the plate, in order to draw- 
off a portion of the liquid, which, tending always to ascend, would 
double the thickness of the covering ; the finger must be wiped 
each time, and be passed very rapidly along the whole length of the 
plate from below, and on the side opposite the coating. When 
the liquid has ceased to run, the plate is dried in the dark. The 
coating being well dried, it is to be placed in the camera obscura. 
The time required to procure a photographic copy of a landscape 
is from seven to eight hours; but single monuments strongly 
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illuminated by the sun, or very bright in themselves, are copied in 
about three hours. 

When operating on glass, it is necessary, in order to increase 
the light, to place the plate upon a piece of paper, with great care 
that the connection is perfect over every part, as, otherwise, con- 
fusion is produced in the design by imperfect reflection. 

It frequently happens that when the plate is removed from the 
camera there is no trace of any image upon its surfiice : it is there- 
fore necessary to use another process to bring out the hidden design. 

To do this, provide a tin vessel, larger than the tablet, having all 
round a ledge or border 60 mil lime tera (2 English inches) in depth. 
Let this be three quai-ters full of the oil of petroleum ; iSx your 
tablet by the back to a piece of wood which completely covers the 
vessel, and place it so that the tablet, face downwards, is over but 
not touching the oil. The vapour of the petroleum penetrates the 
coating of ihe plate in those parts on which the light has acted 
feebly — ^that is, in the portions which correspond to the shadows, 
imparting to them a transparency, as if nothing were there. On 
the contrary, the points of the resinous coating, on which light has 
acted, having been rendered impervious to the vapour, remain 
unchanged. 

The design must be examined from time to time, and withdrawn 
as soon as a vigorous eiFect is obtained. By urging the action too 
far, even the strongest lights will be attacked by the vapour, and 
disappear, to the destruction of the piece, llie picture, when 
finished, is to be protected from the dust, by being kept covered 
with a glass, which also protects the silver plate from tarnishing. 

It may perhaps appear to some that I have needlessly given the 
particulars of a process, now entirely superseded by others, pos- 
sessing the most infinite sensibility — producing in a few minutes a 
better eflect than was given by the Heliographic process in several 
hours. There are, however, so many curious facts connected with 
the action of light on these resins, that no treatise on photography 
could be considered complete without some description of them. 

M. Daguerre makes the remark, that numerous experiments tried 
by him prove that light cannot fall upon a body without leaving 
traces of decomposition; and they also demonstrate that these 
bodies possess the power of renewing in darkness what has been 
lost by luminous action, provided total decomposition has not been 
effected. 

The use of glass plates must not be entirely dismissed without a 
notice of a very pretty method of producing 

POSITIVE PHOTOGRAPHS FROM ETCHINGS ON GLASS PLATES. 

A very easy method of producing any number of positive photo- 
graphs fipom ^xi original design, is in the power of every one having 



Digitized by 



Googk 



108 PHOTOQRAPHIC PBOCfiSSXS ON GLASS PLATSS« 

some slight artistic talent. The merit of having suggested the 
process I am about to describe has been claimed by Messrs. Havell 
and Wellmore, and also by Mr. Talbot ; indeed, there appears no 
reason to doubt the originality of either of these gentlemen, Mr. 
Eiiyell having prosecuted his experiment in ignorance of the fact 
that Mr. Talbot had used the same means to diversify his photo- 
graphic specimens. Mr. Talbot proposes that a plate of warmed 
glass be evenly covered with a common etching ground, and black* 
ened by the smoke of a candle. The design is then to be made, by 
carefully removing from the glass all those parts which should re- 
present the lines and shadows^ and shading out the middle tints. 
It will be evident that the light passing through the uncovered 
parts of the glass, and being obstructed by the covered portions, 
will impress on the white photographic papers a correct picture, 
having the appearance of a spirited ink drawing. 

Mr. Havell's method was to place a thin plate of glass on the 
subject to be copied, upon which the high lights were painted with 
a mixture of white lead and copal varnish, the proportion of varnish 
being increased for the darker shading of the picture. The next 
day Mr. Havell removed, with the point of a pen-knife, the white 
ground, to represent the dark etched Unes of the original. A sheet 
of prepared paper having been placed behind the glass, and thus 
exposed to light, a tolerable impression was produced; the half 
tints had, however, absorbed too much of the violet rays, an im- 
perfection which was remedied by painting the parts over with 
black on the other side of the glass ; if allowed to remain too lonp^ 
exposed to the sun's rays, the middle tints became too dark, and 
destroyed the effect of the sketch. Another method employed by 
Mr. Havell was to spread a ground composed of white lead, sugar 
of lead, and copal varnish, over a plate of glass, and having trans- 
ferred a pencil drawing in the usual manner, to work it out witli 
the etching point. 

Various modifications of these processes have been introduced 
by different artists, and they evidently admit of many very beautiful 
applications. When tlie etching is executed by an engraver, the 
pnotograph has all the finish of a delicate copper-plate engraving* 
The only thing which detracts from this method of photography 
is, that the great merit of self-acting power is abandoned. 
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CHAPTER X. 

THB FROOBSSES OF SIB JOHN HERSCHEL. 

The researches of Sir John Herschel have been principally 
directed to the investigation of the physical laws which regulate 
the chemical changes we have been considering. The anal3^es of 
the prismatic spectrum have been most complete, and, as far as 
they have been carried out, go to prove the operation of forces 
other than those with which we are acquainted. 

At the same time, however, as this philosopher has been engaged 
in investigations of this high order, he has, from the multitude of 
his experiments, been successful in producing several processes of 
great beauty. There are not any which are to be regarded as 
peculiarly sensitive — they are indeed for the most part rather slow 
— but the manipulation required is of the easiest character, and the 
results are most curious and instructive. 

The philosophy which is for ever united with the scientific 
investigations of Sir John Herschel is too valuable to be omitted 
from any description of the processes which he recommends : the 
following quotations are therefore taken from his communication 
to the Koyal Society, and linked together by my own remarks in 
such a manner as it is hoped will be most easily imderstood by 
the unscientific amateur. 

Cyanotype, — ^The processes in which cyanogen is employed are 
so called. Sir John Herschel thus introduces the subject of his 
experiments with these salts : — " I shall conclude this part of my 
subject by remarking on the great number and variety of sub- 
stances which, now that attention is drawn to the subject, appear 
to be photographically impressible. It is no longer an insulated 
and anomalous afiection of certain salts of silver or gold, but one 
which, doubtless, in a greater or less degree pervades all nature, 
and connects itself intimately with the mechanism by which 
chemical combination and decomposition is operated. The general 
instability of organic combinations might lead us to expect the 
occurrence of numerous and remarkable cases of this affection 
among bodies of that class, but among metallic and other elements 
inorganically arranged, instances enough have already appeared, 
and more are daily presenting themselves, to justify its extension 
to all cases in which chemical elements may be supposed combined 
with a certain degree of laxity, and so to spei^ in a tottering 
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equilibrium. There can be no doubt that the process, in a great 
majority, if not in all cases, which have been noticed among 
inorganic substances, is a deoxidizing one, so far as the more re- 
frangible rays are concerned. It is obviously so in the cases of 
gold and silver. In that of the bichromate of potash it is most 
probable that an atom of oxygen is parted with, and so of many 
others. A beautiful example of such deoxidizing action on a non- 
argentine compound has lately occurred to me in the examination 
of that interesting salt, the ferrosesquicyanuret of potassium, 
described by Mr. Smee in the Philosophical Magazine, No. 109, 
September 1840, and which he has shown how to manufacture in 
abundance and purity, by voltaic action on the common, or yellow 
ferrocyanuret. In this process nascent oxygen is absorbed, hydro- 
gen given off; and the characters of the resulting compound in 
respect of the oxides of iron, forming as it does Prussian blue with, 
protosalts of that metal, but producing no precipitate with its 
persalts, indicate an excess of electro-negative energy, a disposition 
to part with oxygen, or which is the same thing, to absorb hydro- 
gen (m the presence of moisture), and thereby to return to its 
pristine state, under circumstances of moderate solicitation, such, 
as the affinity of protoxide of iron (for instance) for an additional 
dose of oxygen, &c. 

" Paper simply washed with a solution of this salt is highly sensi- 
tive to the action of light. Prussian blue is deposited (the base 
being necessarily supplied by the destruction of one portion of the 
acid, and the acid by decomposition of another). After half an 
hour or an hour's exposure to sunshine, a very beautiful negative 
photograph is the result, to fix which, all that is necessary is to 
soak it in water, in which a little sulphate of soda is dissolved, to 
ensure the fixity of the Prussian blue deposited. While dry the 
impression is dove-colour or lavender blue, which has a curious 
and striking effect on the greenish yellow ground of the paper, 
produced by the saline solution. After washing, the ground colour 
disappears, and the photograph becomes bright blue on a white 
ground. If too long exposed, it gets * over-sunned,' and the 
tint has a brownish or yellowish tendency, which however is 
removed in fixing : but no increase of intensity beyond a certain 
point is obtained by continuance of exposure. 

" K paper be washed with a solution of ammonio-citrate of 
iron, and dried, and then a wash passed over it of the yellow 
fen'ocyanuret of potassium, there is no immediate formation of 
true Prussian-blue, but the paper rapidly acquires a violet-purple 
colour, which deepens after a few minutes, as it dries, to almost 
absolute blackness. In this state it is a positive photographic 
paper of high sensibility, and gives pictures of great depth and 
sharpness, but v^ith this peculiarity, that they daN^en again spon- 
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taneoosly on exposiire to the air in darkness, and are soon obKte- 
rated. The paper, however, remains susceptible to light, and 
capable of receiving other pictures, which in their turn fede, with- 
out any possibility (so far as I can see) of arresting them ; which 
is to be regretted, as they are very beautiful, and the paper of 
such easy preparation. If washed with ammonia or its carbonate, 
they are for a few moments entirely obliterated, but presently 
reappear, with reversed lights and shades. In this state they are 
fixed, and the ammonia, with all that it will dissolve, being removed 
by washing in water, their colour becomes a pure Prussian blue, 
which deepens much by keeping. If the solution be mixed, there 
results a very dark violet-coloured ink, which may be kept un- 
injured in an opaque bottle, and will readily furnish, by a single 
wash, at a moment's notice, the positive paper in question, which 
is most sensitive when ^et. 

" It seems at first sight natural to refer these curious and com- 
plex changes to the instability of the cyanic compounds ; and that 
this opinion is to a certain extent correct, is proved by the photo- 
graphic impressions obtained on papers to which no iron has been 
added beyond what exists in the ferrocyanic salts themselves. 
Nevertheless, the following experiments abundantly prove that in 
several of the changes above described, the immediate action of the 
solar rays is not exerted on these salts, but on the iron contained 
in the ferruginous solution added to them, which it deoxidizes or 
otherwise alters, thereby presenting it to the ferrocyanic salts in 
such a form as to precipitate the acids in combination with the 
peroxide, or protoxide of iron, as the case may be. To make this 
evident, all that is necessary is simply to leave out the ferrocyanate 
in the preparation of the paper, which thus becomes reduced to a 
simple washing over with the ammonio-citric solution. Paper so 
washed is of a bright yellow colour, and is apparently little, but in 
reality highly sensitive to photographic action. Exposed to strong 
sunshine, for some time indeed, its bright yellow tint is dulled into 
an ochrey hue, or even to grey, but the change altogether amounts 
to a moderate per centage of the total light reflected, and in short 
exposures is such as would easily escape notice. Nevertheless, if a 
slip of this paper be held for only four or five seconds in the sun (the 
effect of which is quite imperceptible to the eye), and when with- 
drawn into the shade be washed over with the feiTOsesquicyanate 
of potash, a considerable deposit of Prussian blue takes place on 
the part sunned, and none whatever on the rest ; so that on wash- 
ing the whole with water, a pretty strong blue impression is left, 
demonstrating the reduction of iron in that portion of the paper to 
the state of protoxide. The effect in question is not, it should be 
observed, peculiar to the ammonio-nitrate of iron. 

"The ammonio and potaaso-tartrate fully possess, and the per- 
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chloride exactli/ neutralized^ partakes of the same p|;opertj : bat 
the experiment is far more neatly made, and succeeds better with 
the other salts." 

In further development of these most interesting processes Sir 
John Herschel says : — " The varieties of cyanotype processes seem 
to be innumerable, but- that which I shall now describe deserves 
particular notice, not only for its pre-eminent beauty while in pro- 
gress, but as illustrating the pecuUar power of the ammoniacal 
and other persalts of iron above-mentioned to. receive a latent 
picture, susceptible of development by a great variety of stimuli. 
This process consists in simply passing over the ammonio-citrated 
paper on which such a latent picture has been impressed, very 
sparingly and evenly ^ a wash of the solution of the common yellow 
ferrocyanate (prussiate) of potash. The latent picture, if not so 
faint as to be quite invisible (and for this purpose it should not be 
so), is negative. As soon as the liquid is applied, which cannot be 
in too thin a film, the negative picture vanishes, and by very slow 
degrees is replaced by a positive one of a violet-blue colour on a 
greenish yellow ground, which at a certain moment possesses a 
high degree of slmrpneas, and singular beauty and dehcacy of tint. 
K at this instant it be thrown into water, it passes immediately to 
Prussian blue, losing at the same time, however, much of its sharp- 
ness, and sometimes indeed becoming quite blotty and confused. 
But if this be delayed, the picture, after attaining a certain 
maximum of distinctness, grows rapidly confused, especially if the 
quantity of liquid applied be more than the paper can easily and 
completely absorb, or if the brush in applying it be allowed to rest 
on, or be passed twice over any part The effect then becomes 
that of a coarse and ill -printed woodcut, all the strong shades 
being run together, and a total absence prevailing of half lights. 

"To prevent this confusion, gum-arabic may be added to the 
prussiated solution, by which it is hindered from spreading un- 
manageably within the pores of the paper, and the precipitated 
Prussian blue allowed time to agglomerate and ^ itself on the 
fibres. By the use of this ingredient also, a much thinner and 
more equable film may be spread over the surface ; and when per- 
fectly dry, if not sufficiently developed, the application may be 
repeated. By operating thus I have occasionally (though rarely) 
succeeded in producing pictures of great beauty and richness of 
effect, which they retain (if not thrown into water) between the 
leaves of a portfoHo, and have even a certain degree of fixity — 
fading in a strong hght and recovering their tone in the dark. 
The manipulations of this process are, however, deUcate, and com- 
plete success is comparatively rare. 

" If sulphocyanate of potash be added to the ammonio-citrate, or 
ammonio-tartrate of iron, the peculiar red colour which that test 
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induces on persalts of the metal is not produced, but it appears at 
on^ on adding a drop or two of dilute sulphuric or nitric acid. 
This circumstance, joined to the perfect neutrality of these salts, 
and their power, in such neutral solution, of enduring, undecom- 
posed, a boiling heat, contrary to the usual habitudes of the per- 
oxide of iron, together with their singular transformation by the 
action of light to proto-salts, in apparent opposition to a very 
strong affinity, has, I confess, inclined me to speculate on the 
possibility of their ferruginous base existing in them, not in the 
ordinary form of peroxide, but in one isomeric with it. The non- 
formation of Prussian blue, when their solutions are mixed with 
prussiate of potash, and the formation in its place of a deep violet- 
coloured liquid of singular instability under the action of light, 
seems to fevour this idea. Nor is it altogether impossible that 
the peculiar " prepared " state superficially assumed by iron under 
the influence of nitric acid, first noticed by Keir, and since made 
the subject of experiment by M. Schonbein and myself, may depend 
on a change superficially operated on the iron itself into a new 
metallic body isomeric with iron, unoxidable by nitric acid, and 
which may be considered as the radical of that peroxide which 
exists in the salte in question, and possibly also of an isomeric 
protoxide. A combination of the common protoxide with the 
isomeric peroxide, rather than with the same metal in a simply 
higher stage of oxidation, would aflford a not unplausible notion of 
the chemical nature of that peculiar intermediate oxide to which 
the name of "Ferroso-ferric" has been given by Berzelius. If 
(to render my meaning more clear) we for a moment consent to 
designate such an isomeric form of iron by the name siderium, the 
oxide in question might be regarded as a sideriate of iron. Both 
phosphorus and arsenic (bodies remarkable for sesqui-combinations) 
admit isomeric forms in their oxides and acids. But to return 
from this digression. 

" If to a mixture of ammonio-citrate of iron and sulphocyanate 
of potash, a small dose of nitric acid be added, the resulting red 
liquid, spread on paper, spontaneously whitens in the dark. If 
more acid be added till the point is attained when the discoloration 
begins to relax, and the paper when dry retains a considerable 
degree of colour, it is powerfully affected by light, and receives a 
positive picture with great rapidity, which appeal's at the back of 
the paper with even more distinctness than on its face. The im- 
pression, however, is pallid, fades on keeping, nor am I acquainted 
at present with any mode of fixing it. 

" If paper be washed with a mixture of the solutions of ammonio- 
citrate of iron and ferrosesquicyanate of potash, so as to contain 
the two salts in about equal proportions, and being then impressed 
with a picture, be thrown into water and dried, a negative blue 
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picture will be produced, lliis picture I have found to be suscep- 
tible of a very curious transformation, preceded by total oblitera- 
tion. To eflfect this it must be washed with solution of proto- 
nitrate of mercury, which in a little time entirely discharges it. 
The nitrate being thoroughly washed out and the picture dried, a 
smooth iron is to be passed over it, somewhat hotter than is used 
for ironing Unen, but not sufficiently so to scorch or injure the 
paper. The obliterated picture inunediately reappears, not blue, 
but brown. If kept for some weeks in this state between the 
leaves of a portfolio, in complete darkness, it fades, and at length 
almost entirely disappears. But what is very singular, a fresh 
application of the heat revives and restores it to its full intensity. 

** This curious transformaticMi is instructive in another way. It 
is not operated by light, at least not by light alone. A certain 
temperature must be attained, and that temperature suffices in 
total darkness. Nevertheless, I find that on exposing to a very 
concentrated spectrum (collected by a lens of short focus) a slip 
of paper duly prepared as above (that is to say, by washing with 
the mixed solutions, exposure to sunshine, washing, and discharg- 
ing the uniform blue colour so induced as in the last article,) its 
whiteness is changed to brown over the whole region of the red 
and orange rays, hut not beyond the luminous spectrum. Three 
conclusions seem unavoidable : — 1st, that it is the heat of these 
rays, not their light, which operates the change ; 2ndly, that this 
heat possesses a peculiar chemical quality which is not possessed 
by the purely calorific rays outside of the visible spectrum, though 
fir more intense ; and, 3rdly, that the heat radiated from obscurely 
hot iron abounds especially in rays analogous to those of the 
region of the spectrum above indicated." 

Sir John Herschel then proceeds to show that whatever be the 
state of the iron in the double salts in question, its reduction by 
blue light to the state of protoxide is indicated by many other re- 
agents. Thus, for example, if a slip of paper prepared with the 
ammonio-citrate of iron be exposed partially to sunshine, and then 
washed with the bichromate of potash, the bichromate is de- 
oxidized, and precipitated upon the sunned portion, just as it would 
be if directly exposed to the sun's rays. 

I have proved this fact with a great number of preparations of 
cobalt, nickel, bismuth, platinum, and other salts which have been 
thought hitherto to be insensible to solar agency ; but if they are 
partially sunned, and then washed with nitrate of silver, and put 
aside in the dark, the metallic silver is slowly reduced upon the 
sunned portion. In many instances days were required to produce 
the visible picture; and in one case, paper, being washed with 
neutral chloride of platinum, was sunned, and then washed in the 
dark with nitrate of silver : it was some weeks before the image 
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made ilB appearance, but it was eventually perfectly developed, 
and, wken quite so, remained most permanently impressed upon 
the paper. 

A process of an analogous character to that which has just been 
described, and in which the chloride of gold is an agent, must be 
next described : this was discovered at the same time as the 
cyanotype, and lias been termed the chrysotype. 

Chrysotype, — In order to ascertain whether any portion of the 
iron in the double ammoniacal salt employed had really undergone 
deoxidation, and become reduced to the state of protoxide as sup- 
posed, I had recourse to a solution of gold, exactly neutrahzed by 
carbonate of soda. The proto-salts of iron, as is well known to 
chemists, precipitate gold in the metallic state. The effect proved 
exceedingly striking, issuing in a process no wise inferior in the 
almost magical beauty of its effect to the calotype process of Mr. 
Talbot, which in some respects it nearly resembles, with this ad- 
vantage, as. a matter of experimental exhibition, that the disclosure 
of the dormant image does not require to be performed in the dark, 
being not interfered with by moderate daylight. As the experi- 
ment will probably be repeated by others, I shall here describe it 
ah initio. Paper is to be washed with a moderately concentrated 
solution of ammonio-citrate of iron, and dried. The strength of 
the solution should be such as to dry into a good yellow colour, 
not at all brown. In this state it is ready to receive a photo- 
graphic image, which may be impressed on it either from nature 
in the camera obscura, or from an engraving on a frame in sun- 
shine. The image so impressed, however, is very faint, and some- 
times hardly perceptible. The moment it is removed from the 
frame or camera, it must be washed over with a neutral solution 
of gold of such strength as to have about the colour of sherry 
wine. Instantly the picture appears, not, indeed, at once of its 
full intensity, but darkening with great rapidity up to a certain 
point, depending on the strength of the solutions used, &c. At 
this point nothing can surpass the sharpness and perfection of 
detail of the resulting photograph. To arrest this process and to 
^ the picture (so fer at least as the further agency of light is con- 
cerned), it is to be thrown into water very slightly acidulated with 
sulphuric acid, and well soaked, dried, washed with hydrobromate 
of potash, rinsed, and dried again. 

Such is the outline of a process to which I propose applying the 
name of Chrysotype^ in order to recal, by similarity of structure 
and termination, the Calotype process of Mr. Talbot, to which, in 
its general effect, it affords so close a parallel. Being very recent, 
I have not yet (June 10, 1842) obtained a complete command over 
all its details, but the termination of the session of the Society 
bdng close at hand, I have not thought it advisable to suppress 
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its mention. In point of direct sensibility, the clirysotype paper 
is certainly inferior to tlie calotype ; but it is one of the most 
remarkable peculiarities of gold as a photogi-aphic ingredient, that 
extremely feeble impressions once made by light go on afterwards 
darkening spontaneously and very slowly, apparently without limits 
so long as the lea^t vestige of unreduced chloride of gold remains in 
the paper. To illustrate this curious and (so hx as applications 
go) highly important property, I shall mention incidentally the 
results of some experiments made, during the late fine weather, 
on the habitudes of gold in presence of oxalic acid. It is well 
-known to chemists that this acid, heated with solutions of gold, 
precipitates the metal in its metallic state ; it is upon this property 
that Berzelius has founded his determination of the atomic weight 
of gold. Light, as well as heat, also operates this precipitation ; 
but to render it effectual, several conditions are necessary : — 1st, 
the solution of gold must be neutral, or at most very slightly acid ; 
2nd, the oxalic acid must be added in the form of a neutral oxalate ; 
and 3rdly, it must be present in a certain considerable quantity, 
which quantity must be greater the greater the amount of free 
acid present in the chloride. Under these conditions, the gold ia 
precipitated by light as a black powder if the liquid be in any bulk, 
and if merely washed over paper a stain is produced, which, how- 
ever feeble at first, under a certain dosage of the chloride, oxalate, 
and fi*ee acid, goes on increasing from day to day and from week 
to week, when laid by in the dark, and especially in a damp at- 
mosphere, till it acquires almost the blackness of ink ; the un- 
sunned portion of the paper remaining unaflected, or so slightly as 
to render it almost certain that what little action of the kind exists 
is due to the efiect of casual dispersed light incident in the prepa- 
ration of the paper. I have before me a specimen of paper so 
treated in which the effect of thirty seconds' exposure to sunshine 
was quite invisible at first, and which is now of so intense a purple 
as may well be called black, while the unsunned portion has ac- 
quired comparatively but a very slight brown. And (which is not 
a little remarkable, and indicates that in the time of exposure 
mentioned the maximum of effect was attained) other portions of 
the same paper exposed in graduated progression for longer times, 
viz. 1 min., 2 min., and 3 min., are not in the least perceptible 
degree darker than the portion on which the light had acted during 
thirty seconds only. 

If paper prepared as above recommended for the chrysotype, 
either with the ammonio-citrate or ammonio-tartrate of iron, and 
impressed, as in that process, with a latent picture, be washed with 
nitrate of silver instead of a solution of gold, a very sharp and 
beautiful picture is developed, of great intensity. Its disclosure 
is not instantaneous; a few moments elapse without apparent 
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efiect ; tlie dark shades are then first touched in, and by degrees 
the details appear, but much more slowly than in the case of gold. 
In two Of three minutes, however, the maximum of distinctness 
will not fail to be attained. The picture may be fixed by the 
hyposulphite of soda, which alone, I believe, can be fully depended 
on for fixing argentine photographs. 

The best process for fixing any of the photographs prepared 
witli gold is as follows : — As soon as the picture is satisfactorily 
brought out by the auriferous liquid, it is to be rinsed in spring 
■weter, which must be three times renewed, letting it remain 
in the third water ^ve or ten minutes. It is then to be blotted 
off and dried, after which it is to be washed on both sides with a 
somewhat weak solution of hydriodate of potash. If there be any 
free chloride of gold present in the pores of paper, it will be dis- 
coloured, the lights passing to a ruddy brown ; but they speedily 
whiten again spontaneously, or at all events on throwing it (after 
lying a minute or two) into fresh water, in which, being again 
rinsed and dried, it is now perfectly fixed. 

Fhotographic Properties of Mercury, — As an agent in the da- 
guerreotype process, it is not, strictly speaking, photographically 
affected. It operates there only in virtue of its readiness to amal- 
gamate with silver properly prepared to receive it. That it posses- 
ses direct photographic susceptibility, however, in a very eminent 
degree, is proved by the following experiment. Let a paper be 
washed over with a weak solution of periodide of iron, and, when 
dry, with a solution of proto-nitrate of mercury. A bright yellow 

Eaper is produced, which (if the right strength of the liquids be 
it) is exceedingly sensitive while wet, darkening to a brown 
colour in a very few seconds in the sunshine. Withdrawn, the 
impression fades rapidly, and the paper in a few houra recovers its 
original colour. In operating this change of colour, the whole 
spectrum is effective, with the exception of the thermic rays 
beyond the red. 

Proto-nitrate of mercury simply washed over paper is slowly and 
feebly blackened by exposure to sunshine. And if paper be irapreg- 
natisd with the ammonio-citrate of iron, already so often mentioned, 
partially sunned, and then washed with the proto-nitrate, a reduc- 
tion of the latter salt, and consequently blaxjkening of the paper, 
takes place very slowly in the dark over the sunned portion, to 
nearly the same amount as in the direct action of the light on the 
simply nitrated paper. 

But if the mercurial salt be subjected to the axstion of light in 
contact with the ammonio-citrate, or tartrate, the effect is far more 
powerful. Considering, at present, only the citric double-salt, a 
paper prepared by washing first with that salt and then with the 
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inercurifil proto-nitrate (drying between) is endowed with con- 
siderable sensibility, and darkens to a very deep brown, nay, to 
complete blackness, on a moderate exposure to good sun. Very 
sharp and intense photographs of a negative character may be thus 
taken. They are, however, difficult to fix. The only method 
which I have found at all to succeed has been by washing them 
with bichromate of potash and soaking them for twenty-four hours 
in water, which dissolves out the chromate of mercury for the most 
part ; leaving, however, a yellow tint on the ground, which resists 
obstinately. But though pretty effectually fixed in this way 
against light, they are not so against time, as they £Eide considerablj 
on keeping. 

When the proto-nitrate of mercury is mixed, in solution, with 
either of the ammoniacal double salts, it forms a precipitate, which, 
worked up with a brush to the consistence of cream, and spread 
upon paper, produces very fine pictures, the intensity of which it 
is almost impossible to go beyond. Most unfortunately, they 
cannot be preserved. Every attempt to ^x them has resulted in 
the destruction of their beauty and force ; and even when kept fix>m 
light, they fade with more or less rapidity, some disappearing almost 
entirely in three or four days, while others have resisted tolerably 
well for a fortnight, or even a month. It is to an over-dose of 
tartaric acid that their more rapid deterioration seems to be due, 
and of course it is important to keep down the proportion of this 
ingredient as low as possible. But without it I have never suc- 
ceeded in producing that peculiar velvety aspect on which the 
charm of these pictures chiefly depends, nor anything like the 
same intensity of colour without over-sunning. 

Extending his inquiries still further into these very remarkable 
changes, the following process presented itself, which is in many 
respects remarkable. 

If nitrate of silver, spedfic gravity 1*200, be added to ferro- 
tartaric acid, specific gravity 1*023, a precipitate falls, which is in 
great measure re-dissolved by a gentle heat; leaving a black sedi- 
ment, which, being cleared by sul»idence, a liquid of a pale yellow 
colour is obtained, in which a further addition of the nitrate eauses 
no turbidness. When the total quantity of the nitrated solution 
added amounts to about half the bulk of the ferro-tartaric acid, it 
is enough. The liquid so prepared does not alter by keeping in 
the dark. 

Spread on paper, and exposed wet to the sunshine (partly shaded) 
for a few seconds, no impression seems to have been made ; but 
by degrees (although withdrawn from the action of the light) it 
develops itself spontaneously, and at length becomes very intense. 
Bat if the paper be thoroughly dried in the dark (in which state 
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it is of a very pale greenish-yellow colour), it possesses the singular 
property of receiving a dormant or invisible picture ; to prwJuce 
which, (if it be, for instance, an engraving that is to be copied,) 
from thirty seconds to a minute's exposure in the sunshine is 
requisite. It should not be continued too long, as not only is the 
ultimate effect less striking, but a picture begins to be visibly pro- 
duced, which darkens spontaneously after it is withdrawn, but if 
the exposure be discontinued before this effect comes on, an in* 
visible impression is the result, to develope which all that is neces- 
sary is to breathe upon it, when it imimediately appears, and very 
speedily acquires an extraordinary intensity and sharpness, as if by 
magic. Instead of the breath, it may be subjected to the regulated 
action of aqueous vapour by lapng it in a blotting-paper book, of 
which some of the outer leaves on both sides have been damped, or 
by holding it over warm water. 

Many preparations, both of silver and gold, possess a similar 
property in an inferior degree, but none that I have yet met with 
to anything like the extent of that above described. 

These pictures do not admit of being permanently fixed ; they 
are so against the action of light, but not against the operations of 
time. They slowly fade out, even in the dark ; and in some ex- 
amples which I have prepared, the remarkable phenomenon of a 
restoration after fading, but wiUi reversed lights and shades, has 
taken place. 

The results obtained by Sir John Herschel on the colouring 
juices of flowers are too remarkable to be omitted in a treatise in 
which it is desirable that every point should be registered up to 
the date of publication, which connects itself with the phenomena 
of chemical change applied to photography. 

Of the Colours of Flowers in GeneraL-— In operating on the colours 
of flowera, I have usually proceeded as follows : — The petals of the 
fresh flowere, or rather such parts of them as possessed a uniform 
tint, were crushed to a pulp in a marble mortar, either alone, or 
vriih addition of alcohol, and the juice expressed by squeezing the 
pulp in a clean Hnen or cotton cloth. It was then spread on paper 
with a flat brush, and dried in the air without artificial heat, or at 
most with the gentle warmth which rises in the ascending current 
of air from an Amott stove. If alcohol be not added, the applica- 
tion on paper must be performed immediately, since exposure to 
the air of the juices of most flowers (in some cases even for but k 
few minutes) irrecoverably changes or destroys their colour. If 
alcohol be present, this change does not usually take place, or is 
much retarded ; for which reason, as well as on account of certain 
fiuolities afforded by its admixture in procuring an even tint (to 
be presently stated), this addition was commonly, but not always, 
made. 
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Most flowers give out tbeir colouring matter readily enough, 
either to alcohol or water. Some, however, as the Escholzias and 
Calceolarias, refuse to do so, and require the addition of alkalies, 
others of acids, <fec. When alcohol is added, it should, however, 
be observed that the tint is often apparently much enfeebled, or 
even discharged altogether, and that the tincture, when spread on 
paper, does not reappear of its due intensity till after complete 
drying. The temporary destruction of the colour of the blue 
heartsease by alcohol has been noticed in my former paper (Art. 
90), nor is that by any means a singular instance. In some, but 
in very few eases, it is destroyed, so as neither to reappear on dry- 
ing, nor to be capable of revival by any means tried. And in all 
cases long keeping deteriorates the colours and alters the qualities 
of the alcohohc tinctures themselves, so that they should always 
be used as fresh as possible. 

If papers tinged with vegetable colours are intended to be pre- 
served, they must be kept perfectly dry and in darkness. A close 
tin vessel, the air of which is dried by quicklime (carefully enclosed 
in double paper bags, well pasted at the edges to prevent the dust 
escaping), is useful for this purpose. Moisture (as already men- 
tioned, especially assisted by heat) destroys them for the most 
part rapidly, though some (as the colour of the Senecio splendens) 
resist obstinately. Their destructibility by this agency, however, 
seems to bear no distinct relation to their photographic properties. 

This is also the place to observe that the colour of a flower is by 
no means always, or usually, that which its expressed juice imparts 
to white paper. In many cases the tints so imparted have no re- 
semblance to the original hue. Thus, to give only a few instances, 
the red damask rose of that intense variety of colour, commonly 
called by florists the black rose, gives a dark slate blue, as do ako 
the clove carnation and the black hollyhock ; a fine dark brown 
variety of sparaxis gave a dull olive green ; and a beautiful rose- 
coloured tulip, a dirty bluish green ; but perhaps the most striking 
case of this kind is that of a common sort of red poppy (Papaver 
rheum\ whose expressed juice imparts to paper a rich and most 
beautiful blue colour, whose elegant properties as a photographic 
material will be further alluded to hereafter.* 

This change of colour is probably owing to dififerent causes in 
difierent flowers. In some it undoubtedly arises from the escape 
of carbonic acid, but this as a general cause for the change from 
red to blue, has, I am aware, been controverted. In some (as is 
the case with the yellow ranunculi) it seems to arise from a che- 

^ A semicultivated variety waa used", having dark purple spots at the bases 
of the petals. The common red poppy of the chalk {Papavtr hybridum) 
gives a purple colour much less sensitive and beautiful. 
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inical alteration depending on absorption of oxygen ; and in others, 
especially where the expressed juice coagulates on standing, to a 
loss of vitality or disorganization of the molecules. The fresh petal 
of a single flower, merely crushed by rubbing on dry paper, and 
. instantly dried, leaves a stain much more nearly approximating to 
the original hue. This, for example, is the only way in which the 
fine blue colour of the common field veronica can be imparted to 
paper. Its expressed juice, however quickly prepared, when laid 
on with a brush, affords only a dirty neutral gray, and so of many 
others. But in this way no even tint can be had, which is a first 
requisite to the experiments now in question, as well as to their 
application to photography. 

To secure this desirable evenness of tint, the following manipu- 
lation will generally be found successful : — The paper should be 
moistened at the back by sponging and blotting off. It should 
then be pinned on a board, the moist side downwards, so that two 
of its edges (suppose the right-hand and lower ones) shall project 
a little beyond those of the board. The board being then inclined 
twenty or thirty degrees to the horizon, the alcoholic tincture 
(mixed with a very little water, if the petals themselves be not very 
juicy) is to be applied with a brush in strokes from left to right, 
taking care not to go over the edges which rest on the board, but 
to pass clearly over Siose which project, and observing also to carry 
the tint from below upwards by quick sweeping strokes, leaving no 
dry spaces between them, but keeping up a continuity of wet sur- 
face. When all is wet, cross them by another set of strokes from 
above downwards, so managing the brush as to leave no floating 
liquid on the paper. It must then be dried as quickly as possible 
over a stove, or in a current of warm air ; avoiding, however, such 
beat as may injure the tint. The presence of alcohol prevents the 
solution of the gummy principle, which, when present, gives a 
smeary surfece; but the evenness of tint given by this process 
results chiefly from that singular intestine movement which alwajrs 
takes place when alcohol is in the act of separation from water by 
evaporation — a movement which disperses knots and blots in the 
film of liquid with great energy, and spreads them over the sur- 
rounding surface. 

CorchorusJaponica. — The flowers of this common and hardy but 
highly ornamental plant, are of a fine yellow, somewhat inclining 
to orange, and this is also the colour the expressed juice imparts to 
paper. As the flower begins to fade the petals whiten, — an indica- 
tion of their photographic sensibility, which is amply verified on 
exposure of the stained paper to sunshine. I have hitherto met 
with no vegetable colour so sensitive. If the flowers be gathered 
in the height of their season, paper so coloured (which is of a very 
even and beautiful yellow) begins to discolour in ten or twelve 
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minutes in clear sunshine, and in half an hour is completelj 
"whitened. The colour seems to resist the first impression of the 
light, as if by some remains of vitality, vrhich being overcome, the 
tint gives way at once, and the discolouration, "when commenced, 

foes on rapidly. It does not even cease in the dark when once begun, v 
[ence it happens that photographic impressions taken on such 
paper, which, when fresh, are very sharp and beautiful, &de by 
keeping, visibly from day to day, however carefully preserved from 
light. They require from half an hour to an hour to complete, 
according to the sunshine. Hydriodate of potash cautiously appHed 
retards considerably, but does not ultimately prevent, this spon- 
taneous .discharge. 

Common Ten Weeks' Stocks, Mathiola annua. — Paper stained 
with the tincture of this flower is changed to a vivid scarlet by 
acids, and to green by alkalies ; if ammonia be used the red colour 
is restored as the ammonia evaporates, proving the absence of any 
add quality in the colouring matter sufficiently energetic to coerce 
the elastic force of the alkaline gas. Sulphurous acid whitens it, 
as do the alkaline sulphites ; but this effect is transient, and the 
red colour is slowly restored by free exposure to air, especially with 
the aid of light, whose influence in this case is the more remarka- 
ble, being exactly the reverse of its ordinary action on this colour- 
ing principle, wmch it destroys irrecoverably, as above stated. The 
foUowing experiments were made to trace and illustrate this curious 
change : — 

Two photographic copies of engravings taken on paper tinted 
with this colour were placed in a jar of sulphurous acid gas, by 
which they were completely whitened, and all traces of the pictures 
obliterated. They were then exposed to free air, the one in the 
dark, the other in sunshine. Both recovered, but the former much 
more slowly than the latter. The restoration of the picture ex- 
posed to sun was completed in twenty-four hours, but in the dark 
not till after a lapse of two or three days. 

A slip of the stained paper was wetted with liquid sulphurous 
acid and laid on blotting-paper similai'ly wetted. Being then 
crossed with a strip of black paper, it was laid between glass plates 
and (evaporation of the acid being thus prevented) was exposed to 
full sunshine. After some time the red colour (in spite of the pre- 
sence of the acid) was considerably restored in the portion expoeed, 
while the whole of the portion covered by the black paper remained 
(of course) perfectly white. 

Slips of paper, stained as above, were placed under a receiver, 
beside a small capsule of liquid sulphurous acid. When com- 
pletely discoloured they were subjected (on various occasions, and 
after various lengths of exposure to the acid fumes from half an 
hour to many cbys) to the action of the spectrum ; and it was 
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{band, as indeed I had expected, that the restoration of colour was 
operated by rays complementary to those which destroy it in the 
natural state of the paper ; the violet rays being chiefly active, the 
blue almost equally so, the green little, and the yellow, orange, and 
most refrangible red not at all. In one experiment a pretty well- 
defined red solar image was developed by the least refrangible red 
rays also, being precisely those for which in the unprepared paper 
the discolouring action is abruptly cut off. But this spot I never 
succeeded in reproducing ; and it ought also to be mentioned, that, 
according to differences in the preparation not obvious, the degree 
of sensibility, generally, of the bleached paper to the restorative 
action of light differed greatly ; in some cases a perceptible redden- 
ing being produced in ten seconds, and a considerable streak in two 
.minutes, while in others a very long time was required to produce 
any effect. 

The dormancy of this colouring principle, under the influence of 
sulphurous acid, is well shown by dropping a Httle weak sulphuric 
atad on the paper bleached by that gas, which immediately restores 
the red colour in all its vigour. In like manner alkalies restore 
the cdour, converting it at the same time into green. 

Papaver orientale. — The chemical habitudes of the sulphurous 
acid render it highly probable that its action, in inducing a dormant 
state of the colorific principle, consists in a partial deoxidizement, 
unaccompanied, however, with disorganization of its molecules. 
And this view *is corroborated by the similar action of alcohol 
already spoken of; similar, that is, in kind, though less complete 
in degree. Most commonly, vegetable colon re, weakened by the 
action of alcohol, ai'e speedily restored on the total evaporation of 
that 'ingredient. But one remarkable instance of absolute dor- 
mancy induced by that agent, has occurred to me in the case of 
the Papaver orientale, a flower of a vivid orange colour, bordering 
on scarlet, the colouring matter of which is not extractable other- 
wise than by alcohol, and then only in a state so completely masked 
as to impart no more than a faint yellowish or pinkish hue to paper, 
which it retains when thoroughly dry, and apparently during any 
length of time without perceptible increase of tint. If at any time, 
however, a drop of weak acid be applied to paper prepared with 
this tincture, a vivid scarlet colour is immediately developed ; thus 
demonstrating the continued though latent existence of the colour- 
ing principle. On observing this, it occurred to me to inquire 
whether, in its dormant state, that principle still retained its sus- 
ceptibility of being acted on by light, since the same powerftil and 
delicate agent which had been shown, in so many cases as to con- 
stitute a general law, capable of disorganising and destroying vege- 
table colours actually developed, might easily be presumed compe- 
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tent to destroy the capacity for assuming colour, in such organic 
matter as might possess it, under the influence of their otherwise 
appropriate chemical stimuli. A strip of the paper was ther^ore 
exposed for an hour or two to the spectrum, but without any sen- 
sible effect, the whole surface being equally reddened by an acid. 
As this experiment sufficiently indicated the action of light, if any, 
to be very slow, I next placed a strip, partly covered, in a south- 
east window, where it remained from June 19 to August 19, re- 
ceiving the few and scanty sunbeams which that interval of the 
deplorable summer of 1841 afforded. When removed, the part 
exposed could barely be distinguished from the part shaded, as a 
trifle yellower. But on applying acid, the exposed and shaded 
portions were at once distinguished by the assumption of a vivid 
red in the latter, the former remaining unchanged. 

A mezzotinto picture was now pressed on a glazed frame over 
another portion of the same paper, and abandoned on the upper 
shelf of a green-house to whatever sun might occur from August 
19 to October 19. The interval proved one of almost uninterrupted 
storm, rain, and darkness. On removal, no appearance whatever 
of any impressed picture could be discerned, nor was it even pos- 
sible to tell the top of the picture from the bottom. It was tiien 
exposed in a glass jar to the fumes of muriatic acid, when, after a 
few minutes, the development of the dormant picture commenced, 
and slowly proceeded, disclosing the details in a soft and pleasing 
style. Being then laid by in a drawer, with free access of air, the 
picture again faded, by very slow degrees, and on January 2, 1842, 
was found quite obliterated. Being then subjected to the acid 
vapour the colour was reproduced. 

Viola odorata — ^Chemists are familiar with the colour of this 
flower as a test of acids and alkalies, for which, however, it seems 
by no means better adapted than many others ; less so, indeed, 
than that of the Viola tricolor^ the common purple iris, and many 
othere which might be named. It offers, in fact, another, and 
rather a striking instance of the simultaneous existence of two 
colouring ingredients in the same flower, comporting themselves 
differently, not only in regard to light but to chemical agents. 
Extracted with alcohol, the juice of the violet is of a rich blue 
colour, which it imparts in high perfection to paper. Exposed to 
sunshine, a portion of this colour gives way pretty readily, but a 
residual blue, rather inclining to greenish, resists obstinately, and 
requires very much longer e3q)osure (for whole weeks indeed) for 
its destruction, which is not even then complete. Photographic 
impressions, therefore, taken on this paper, though very pretty, are 
exceedingly tedious in their preparation, if we would have the lights 
sharply made out. 
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Sparaxii tricolor ?, var, — Stimulating Effects of Alkalies, — 
Among a great many hybrid varieties of this genus, lately for- 
warded to me fix)m the Cape, occurred one of a very intense pur- 
plish brown color, nearly black. The alcoholic extract of this flower 
in its liquid state is rich crimson brown. Spread on paper it im- 
parted a dark olive green colour, which proved perfectly insensible 
to very prolonged action, either of sunshine or the spectrum. The 
addition of carbonate of soda changed the colour of this tincture 
to a good green, slightly incUning to oHve, and which imparted the 
jsame tint to paper. In this state, to my surprise, it manifested 
rather a high degree of photographic sensibility, and gave very 
pretty pictures with a day or two of exposure to sunshine. When 
prepared with the fresh juice there is hardly any residual tint, but 
if the paper be kept, a great amount of indestructible yellow re- 
mains outstanding. The action is confined chiefly to the negative 
end of the spectrum, the maximum being at — 8*0, and the sensible 
limits of the impression (corrected for semidiameter) being — 11-0 
and -|- 50*4, of which however all but the first five or six parts 
beyond the fiducial yellow, show httle more than a trace of action. 
A photograph impressed on this paper is reddened by muriatic acid 
fumes. If then transferred to an atmosphere of ammonia, and 
when supersaturated the excess of alkali allowed to exhale, it is 
fixed, and of a dark green colour. Both the tint and sharpness of 
the picture, however, suffer in this process. 

Bed Poppy — Papaver Rheum ? — Among the vegetable colours 
totally destroyed by light, or which leave no residual tint, at least 
when fresh prepared, perhaps the two most rich and beautiful are 
those of the red poppy, and the double purple groundsel {Senecio 
splendens). The former owes its red colour in all probability to 
free carbonic acid, or some other (as the acetic) completely expelled 
by drying; for the colour its tincture imparts to paper, instead of 
led is a fine blue, very slightly ver^ng on slate-blue. But it has 
by no means the ordinary chemical characters of blue vegetable 
colours. Carbonate of soda, for instance, does not in the least de- 
gree turn the expressed juice green ; and when washed with the 
mixture, a paper results of a light slate-gray, hardly at all inclining 
to green. The blue tincture is considerably sensitive, and from the 
richness of its tone, and the absence of residual tint, paper stained 
with it affords photographic impressions of great beauty and sharp- 
ness, some of which will be found among t£e collection submitted 
with this paper for inspection. 

Senecio splendens. — This flower yields a rich purple juice in 
great abundance and of surprising intensity. Nothing can exceed 
Sie rich and velvety tint of paper tinted while it is fresh. It is, 
however, not very sensible to light, and many weeks are necessary 
to obtain a good photographic impression. 
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In the progress of my own researches on this subject, I found 
that the green colouring matter of the leaves of herbaceous plants, 
when spread upon paper, changed with tolerable rapidity when 
exposed to sunshine. There are, however, some very curious points 
connected with the phenomena of these changes which demand a 
far more extensive investigation than they have yet received. 

I find that the juices taken from the leaves in the spring, change 
more rapidly than when expressed from the same plants in the 
autumn ; and the juices of those flowering plants which have been 
cultivated under the artificial circumstances of a store-house, or 
conservatory, are more readily affected than such as are grown in 
the open air. Many of the experiments just described furnish very 
instructive examples of the operations of the solar rays upon or- 
ganic bodies, from which we may deduce important truths connected 
with natural phenomena. 



Digitized by 



Googk 



CHAPTER XL 

MISCELLANEOUS PROCESSES. 

There are many preparations which are affected bj light in a 
similar manner to the salts of silver. Several have been tried as 
photographic materials, but a* yet without much success, with the 
exception of the bichromate of potash, which was first announced 
as a useful photographic agent, by Mr. Mungo Ponton, in the Edin- 
burgh New Philosophical Journal^ from which I quote Mr. Ponton's 
own account 

...^^JVlien paper is immersed in the bichromate of potash, it is 
powerfully and rapidly acted on by the sun's rays. When an 
object is laid in the usual way on this paper, the portion exposed 
to the light speedily becomes tawny, passing more or less into a 
deep orange, according to the strength of the light. The portion 
covered by the object retains the original bright yellow tint which 
it had before exposure, and the object is thus represented yellow 
upon an orange ground, there being several gradations of shade, 
or tint, according to the greater or less degree of transparency in 
the different parts of the object. 
:::i In this state, of course, the drawing, though very beautiful, is 
evanescent. To fix it, all that is required is careful immersion in 
water, when it will be found that those portions of the salt which 
have not been acted on by the light are readily dissolved out, while 
those which have been exposed to the light are completely fixed on 
the paper. By the second process the object is obtained white 
upon an orange ground, and quite permanent. If exposed for many 
hours together to strong sunshine, the colour of the ground is apt 
to lose in depth, but not more so than most other colouring matters. 
This action of light on the bichromate of potash differs from that 
upon the salts of silver. Those of the latter which are blackened 
by light, are of themselves insoluble in water, and it is difficult to 
impregnate paper with them, in a uniform manner. The blacken- 
ing seems to be caused by the formation of oxide of silver. 

In the case of the bichromate of potash, again, that salt is ex- 
ceedingly soluble, and paper can be easily saturated with it. The 
agency of light not only changes its colour, but deprives it of 
solubility, thus rendering it fixed in the paper. This action ap- 
pears to consist in the disengagement of free chromic acid, which 
is of a deep red colour, and which seems to combine with the 
paper. This is rendered more probable from the circumstance, 



Digitized by 



Googk 



128 MISCBLLiLNEOCfS FB0CK8SE8. 

that the neutral chromate exhibits no similar change. The best 
mode of preparing paper with bichromate of potash is to use a 
saturated solution of that salt ; soak the paper well in it, and then 
dry it rapidly at a brisk fire, excluding it from dayhght. Paper 
thus prepared acquires a deep orange tint on exposure to the sun. 
If the solution be less strong, or the drying less rapid, the colour 
will not be so deep. A pleasing variety may be made by using 
sulphate of indigo along with the bichromate of potash, the colour 
of the object and the paper being then different shades of 
green. In this way also ^e object may be represented of a 
darker shade than the ground. 

Paper prepared with &e bichromate of potash, though as sensi- 
tive as some of the papers prepared with the salts of silver^ is much 
inferior to most of them, and is not sufficiently sensitive for the 
camera obscura. This paper, however, answers quite well for 
taking drawings from dried plants, or for copjdng prints. Its 
great recommendation is its cheapness, and the tacility with which 
it can be prepared. The price of the bichromate of potash is about 
two shillings per pound, whilst the nitrate of silver is five shillings 
the ounce. 

As the deep oiange ground of these pictures prevents the per- 
meation of the chemical rays of light, it is very easy to procure 
any number of facsimiles of an engraving, by transfer from the 
first negative photograph. The correct copies have a beautiful 
sharpness, and, if carefully managed, but little of the minute detail 
of the original engraving is lost. 

The most interesting kind of photographic paper prepared with 
the bichromate of potash is a kind described by M. E. Becquerel. 
He states, — It is sufficient to steep a paper prepared in Mr. 
Ponton's manner, and upon which there exists a faint copy of a 
drawing, in a solution of iodine in alcohol, to wash this paper in 
alcohol, and then dry it ; t)ien the parts which were white become 
blue, and those which were yellow remain more or less clear. 

M. E. Becquerel has pursued his investigations into the action 
of the chromic acid on organic compounds, and has shown that 
the mode of sizing the papers influences their colouration by light, 
and that with unsized paper colouration is effected only after a 
long time. Perceiving that the principal reaction resulted from 
the chromic acid contained in the bicliromate of potash, on the 
starch in the size of the paper, it occurred to M. E. Becquerel, that, 
as starch has the property of forming with iodine a combination of 
a very fine blue colour, it should produce deep shades of that tint, 
whilst the lights still remained an orange-yellow. 

His method of proceeding is to spread a size of starch very uni- 
formly over the surface of the paper. It is then steeped in a weak 
alcoholic solution of iodine, and afterwards washed in a great quaa* 
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tity of water. By tliis immereion it should take a very fine blue 
tint If this is uniform, the paper is considered fit for the experi- 
ment : in the contrary case it is sized again. It is then steeped in 
a concentrated solution of bichromate of potash, and pressed be- 
tween folds of blotting paper, and dried near the fire. To be 
eflfective, it should be very dry. 

It is now fit for use. When the copy is effected, which requires 
in sunshine about five minutes, the photograph is washed and dried. 
"When dry, it is steeped in a weak alcoholic solution of iodine, and 
afterwards, when it has remained in it some time, it is washed in 
water, and carefully dried with blotting paper, but not at the fire, 
for a httle below 100° Fahr. the combination of iodine and starch 
discolours. 

If it be considered that the drawing is not sufficiently distinct, 
this immersion may be repeated several times ; for by this means 
may be obtained the intensity of tone that is desired, which in- 
tensity can be changed at will by employing a more concentrated 
solution of iodine. 

When the paper is damp, the shades are of a very fine blue, but 
when it is dry, the colour becomes deep violet. If while the draw- 
ing is still wet it be covered with a layer of gum arabic, the colour 
of the drawing is greatly preserved, and more beautiful when it is 
dry. When a paper is thus prepared it loses at first a Httle of its 
tone, but it afterwards preserves its violet tint. 

Th^ Chromotype, — This process, devised by the author, is a pleas- 
ing one in its results : it is exceedingly simple in its manipulatory 
details, and produces very charming positive pictures by the first 
application. 

The chromotype is founded on the above process of Mr. Ponton's, 
but it was found in practice that the bichromate of potash alone 
would not produce the desired effect : the following method was 
therefore adopted : — 

One drachm of sulphate of copper is dissolved in an ounce of 
distilled water, to which is added half an ounce of a saturated solu- 
tion of bichromate of potash ; this solution is applied to the surface 
of the paper, and, when dry, it is fit for use, and may be kept for 
any length of time without spoiling. When exposed to sunshine, 
the first change is to a dull brown, and if checked in this stage of 
the process we get a negative picture, but if the action of the light 
is continued, the browning gives way, and we have a positive yellow 
picture on a white ground. In either case, if the paper, when 
removed from the sunshine, is washed over with a solution of 
nitrate of silver, a very beautiful positive picture results. In prac- 
tice, it will be found advantageous to allow the bleaching action to 
go on to some extent; the picture resulting from this will be 
dearer and more defined than that which is procured when the 
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action is checked at the brown stage. To fix these jnctares it is 
necessary to remove the nitrate of silver, which is done by washing 
ill pure water ; if the water contains any muriates, the picture 
suffjra, and Jong soaking in such water obliterates it, or if a 
few grains of common salt are added to the water the apparent 
destruction is very rapid. The picture is, however, capable of 
restoration; all that is necessary being to expose it to sunshine 
for a quarter of an hour, when it revives ; but instead of being of 
a red colour, it becomes lilac, the shades of colour depending upon 
the quantity of salt used to decompose the chromate of silver which 
forms the shadow parts of the picture. 

Mr. Bingham remarks on this process, that if we substitute sul- 
phate of nickel for the sulphate of copper, the paper is more sen- 
sitive and the picture is more clearly developed by nitrate of silver. 

The following modification of this process possesses some ad- 
vantages. If to a solution of the sulphate of copper we add a 
solution of the neutral chromate of potash, a very copious brown 
precipitate falls, which is a true chromate of copper. If this pre- 
cipitate, after being well washed, is added to water acidulated with 
sulphuric acid, it is dissolved, and a dichromatic solution is formed, 
which, when spread upon paper, is of a pure yellow. A very short 
exposure of the papers washed with this solution is quite suflScient 
to discharge all the yellow from the paper, and give it perfect 
whiteness. If an engraving is to be copied, we proceed in the 
usual manner ; and we may either bring out the picture by placing 
the paper in a solution of carbonate of soda or potash, by which 
all the shadows are represented by the chromate of copper, or by 
washing the paper with nitrate of silver. It may sometimes happen 
that, owing to deficient light, the photograph is darkened all over 
when the silver is applied : this colour, by keeping, is gradually 
removed, and the picture comes out clear and sharp. 

If the chromate of copper is dissolved in ammonia, a beautiful 
green solution results, and if applied to paper, they act similarly 
to those just described. 

The chromatype pictures, under certain conditions, aflford a 
beautiful example of the changes which take place, slowly, in the 
dark, from the combined operations of the materials employed. 

If we take a chromatype picture after it has been developed by 
the agency of either nitrate of silver, or of mercury, and place it 
aside in the dark, it will be found, after a few weeks, to have 
darkened considerably both in the lights and shadows. This 
darkening slowly increases, until eventually the picture is oblite- 
rated beneath a film of metallic silver or mercury ; but, while the 
picture has been fading out on one side, it has been developing 
Itself on the other, and a very pleasing image is seen on the back. 
After some considerable time the metal on the front gives way 
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again, the paper slowly whitens, and eventually the image is pro-' 
sented on both sides of the paper of equal intensity, in a good 
neutral tint upon a grey ground. 

On the Use of the Salts of Gold as Photographic Agents. 

It is well known that gold is revived from its ethereal solution 
by the action of light, and that the same effect takes place when 
the nitro-nauriate of gold is spread on charcoal. 

Considering it probable that the required unstable equihbrium 
might be induced in $ome of the salts of gold, I was induced to 
pursue a great many experiments on this point. In some cases, 
where the paper was impregnated with a mordant salt, the salt of 
gold was darkened rapidly, without the assistance of light; in 
others, the effect of light was very slow and uncertain. By wash- 
ing paper with muriate of barytes, and then with a solution of the 
chloride of gold, a paper, having a slight pinky tint, is procured ; 
by exposing this paper to sunshine it is at first whitened^ and then, 
but veiy slowly, a darkening action is induced. If, however, we 
remove the paper from the light, after an exposure of a few 
minutes, when a very faint impression, and oftentimes not any, is 
apparent, and hold it in the steam of boiling water, or immerse it 
in cold water, all the parts which were exposed to the light are 
rapidly darkened to^ a full purple brown, leaving the covered por- 
tions on which the light has not acted, a pure white, producing 
thus a fine negative drawing. If, while such a paper, or any other 
paper prepared with the chloride of gold, is exposed to the sun, we 
wash it with a weak solution of the hydriodate of potash, the 
oxidation is very rapidly brought on, and the darkness produced Is 
much greater than that obtained by the other method ; but this 
plan is not often applicable. I have not yet been enabled to pro- 
duce with the salts of gold any paper which should be sufficiently 
sensitive for use in the camera obscura. 

Sir John Herschel devoted much attention to the examination of 
the salts of gold and platinum. He found platinum under nearly 
all circumstances very little sensitive to light, but the following 
were the results obtained with the salts of gold. 

If paper impregnated with oxalate of ammonia be washed with 
chloride of gold, it becomes, if certain proportions be hit, pretty 
sensitive to light ; passing rather rapidly to a violet purple in the 
sun. It passes also to the same purple hue in the dark, though 
much more slowly ; so that, as a photographic combination, it is 
useless. 

Paper impregnated with acetate of lead, when washed with per- 
fectly neutral chloride, of gold, acquires a brownish yellow hue, and 
a sensibility to light, which though not great, is attended with 
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iSome peculiarities highly worthy of notioe. The first impression 
of the solar rays seems rather to whiten than to darken the paper, 
by discharging the original colour, and substituting for it a pale 
greyish tint, which by slow degrees increases to a dark slat© 
colour. But if arrested while yet not more than a moderate ash 
grey, and held in a current of steam, the colour of the part acted 
on by the sunshine, and that only, darkens immediately to a deep 
purple. The same effect is produced by immersing it in bdling 
water. If plunged in cold water, the same change comes on more 
•lowly, and is not complete till the paper is dried by heat A 
dry Iieat, however, does not operate this singular change. 

If a neutral solution of the chloride of gold is mixed with an 
equal quantity of the solution of bichromate of potash, paper 
washed with this solution, and exposed to Hght, speedily changes, 
first to a deep brown, and ultimately to a bluish black. If an 
engraving is superposed, we have a negative copy, blue or brown, 
upon a yellow ground. If this photograph is placed in clean water, 
and allowed to remain in it for some hours, very singular changes 
take place. The yellow salt is all dissolved out, and those parts 
of the paper left beautifully white. All the dark portions become 
more decided in their character, and according as the solarization 
has been prolonged or otherwise, or the light has been more or 
less intense, we have either crimson, blue, brown, or deep black 
negative photographs. 

The Energiatype or Ferrotype. 

This process, which is of remarkable sensibility, was discovered 
by the author, and published in the Athenaeum. The preparation 
of the paper is as follows : — Good letter paper (Whatman's is the 
best) is washed over with the following solution, viz. : Five grains 
of succinic acid (it is important that succinic fi-ee from any oil of 
amber, or adventitious matter, should be obtained) are to be 
dissolved in one fluid ounce of water, to which is added about ^ve 
grains of common salt, and half a grain of mucilage of gum arabic 
"When dry, the paper is drawn over the surface of a solution of 
sixty grains of nitrate of silver in one ounce of distilled water. 
Allowed to dry in the dark, the paper is now fit for use, is of a 
pure white, retains its colour, and may be preserved for a consider- 
able time in a portfolio, until wanted for use. 

The prepai-ation of this paper is by no means diflBcult, but 
requires care and attention. The solutions must be appHed 
very equally over the paper, which should be immediately hung 
upon a frame or clothes' horse to dry. Extreme care must be 
tsLken that the paper be not exposed to light, after the nitrate of 
silver solution h^ been applied, until required for use. Many of 
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the disappointments experienced by the experimenters on the 
energiatype are occasioned by a neglect of this precaution ; as, 
although no apparent effect may have been produced by the ex- 
posure, the clearness of the subsequent picture will be seriously 
injured. The succinic acid must also be very pure. We shall now 
briefly describe the method of applying the energiatype to the 
different purposes for whieh it is best adapted, premising that the 
varying circumstances of time, place, and light, will render neces- 
sary such modifications of the following directions as the experience 
of the operator may suggest As a general rule, an open situation, 
sunshine, and, if possible, the morning sun, should be preferred, as 
the image is sharper, and the colour produced more intense, and 
less affected by the subsequent fixing process. 

Negative Pictures, — In the camera, for a building, an exposure 
of half a minute in strong sunshine is usually sufficient ; for a por- 
trait, which can only be taken in the shade, two or three minutes 
are required. 

Kxact copies of prints, feathers, leaves, <fec., may be taken, by 
exposing them to the light in tlie copying-frame, until the margin 
of the prepared paper, which should be left uncovered, begins to 
change colour very slightly. If the object to be copied is thick, 
the surface must be flowed to assume a darker tint, or the light 
will not have penetrated to the paper. 

When the paper is taken from the camera, nothing is visible 
upon it ; but by attending to the following directions the latent 
picture will quickly develop itself. Having mixed together about 
one drachm of a saturated solution of protosulphate of iron and 
two or three drachms rmtcilage of gum araMc, pour a small quan- 
tity into a flat dish. Pass the prepared side of the paper taken 
from the camera rapidly over this mixture, taking care to ensure 
complete contact in every part. If the paper has been sufficiently 
impressed, the picture will almost immediately appear, and the 
further action of the iron must be stopped by the application of a 
poft sponge and plenty of clean water. Should the image not 
appear immediately, or be imperfect in its details, the iron solution 
may be allowed to remain upon it a short time ; but it must then 
be kept disturbed, by rapidly but Hghtly brushing it up, otherwise 
numerous black specks will form and destroy the photograph. 
Great care should be taken that the iron solution does not touch 
the back of the picture, which it will inevitably stain, and, the pic- 
ture being a negative one, be rendered useless as a copy. A slight 
degree of heat will assist the development of the image where the 
time of exposure has been too short. 

The picture should be carefully washed to take off any super- 
ficial blackness, and may then be permanently fixed by being 
soaked in water, to which a small quantity of ammonia, or, better 
8ti'\ hv'^'^aulphite of soda, has been added. The paper i»n^^ 
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again be well soaked in clean water to clear it from the soluble 
s^te, and may then be dried and pressed. 

Positive Pictures. — ^These are procured in the same manner as 
the copies of the prints, <kc., just described; using the negatives 
before obtained in place of the objects themselves. Instead, how- 
ever, of using the iron solution, the paper must be exposed to the 
light, in the frame, a sufficient time to obtain perfect copies. The 
progress of the picture may be observed by turning up the corner 
of the paper, and, if not sufficiently done, replacing it exactly in 
the same position. They should be fixed with hyposulphite, as 
before directed. 

At the meeting of the British Association at York in 1844, 1 
shewed, by a series of photographs, that the protosulphate of iron 
was most effective in developing any photographic images, on what- 
ever argentiferous preparation they may have been received. 
Every subsequent result has shewn that with proper care it is the 
most energetic agent for developing with which we are acquainted. 
The difficulty' of obtaining, and of preserving, the salt free of any 
peroxide, has been the principal cause why it has not been as 
generally employed as the gallic acid. Mr. Robert Ellis has recom- 
mended the use of the protonitrate of iron as a developing agent. 

At the meeting of the British Association at Plymouth in 1841, 
I first directed attention to the use of the ferroprussiate of potash 
in combination with the iodide of silver. The process resulting 
from this being very important in many points, the abstract of the 
paper then read, as given in the Transactions of the Sections, is 
reprinted. 

The author having been engaged in experiments on those varie- 
ties of photographic drawings which are formed by the action of 
the hydriodic salts on the darkened chloride of silver, and with 
a vigw to the removal of the iodide formed by the process from 
the paper, was led to observe some peculiar changes produced by 
the combined influences of sunshine and the ferrocyanate of 
potash. It was found that the ordinary photographic paper, if 
allowed to darken in sunshine, and then slightly acted on by any 
hydriodic salt, and, when dry, washed with a solution of the ferro- 
cyanate of potash, became extremely sensitive to light, changing 
from a light-brown to a full black by a moment's exposure to sun- 
shine. Following out this result, it was discovered that perfectly 
pure iodide of silver was acted on with even greater rapidity, and 
thus it became easy to form an exquisitely sensitive photographic 
paper. 

The method recommended is the following : — 

Highly glazed letter paper is washed over with a solution of one 
drachm of nitrate of silver to an ounce of distilled water ; it is 
quickly dried, and a second time washed with the same solution. 
It is then, when dry, placed for a minute in a solution of two 
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. drachms of the hydriodate of potash to six ounces of water, placed 
on a smooth board, gently washed by allowing some water to flow 
over it, and dried in the dark at common temperatures. Papers 
thus prepared may be kept for any length of time, and are at any 
time rendered sensitive by simply washing them over with a solution 
formed of one drachm of the ferrocyanate of potash to an ounce 
of water. 

These papers, washed with the ferrocyanate, and dried in the 
dark, are, in this dry state, absolutely insensible, but they may at 
any moment be rendered sensitive by merely washing them with a 
little cold clean water. 

Papers thus prepared are rendered quite insensible by being 
washed over with the above hydriodic solution. They are, how- 
ever, best secured against the action of time by a solution of 
ammonia. The yellow colour of the paper mihtates against its 
being used as the original from which copies may be taKen : but 
even this colour may be removed by employing hot hyposulphite 
of soda. 

Up<Hi paper thus prepared the curious result of an- impressed 
coloured spectrum was first obtained. 

The Muorotype^ so called from the introduction of the salts of 
fluoric acid, consists of the following process of manipulation : — 
\ Bromide of potassium, 20 grains. 
\ Distilled water ... 1 fluid ounce. 
j Fluate of soda ... 6 grains. 
( Distilled water ... 1 fluid ounce. 
Mix a small quantity of Uiese solutions together when the papers 
are to be prepared, and wash them once over with the mixture, 
and, when dry, apply a solution of nitrate of silver, sixty grains to 
the ounce of water. These papers keep for some weeks without 
injury, and become impressed with good images in half a minute 
in the camera. The impression is not sufficiently strong when 
removed from the camera for producing positive pictures, but may 
be rendered so by a secondary process. 

The photograph should first be soaked in water for a few 
minutes, and then placed upon a slab of porcelain, and a weak 
solution of the proto-sulphate of iron brushed over it ; the picture 
almost immediately acquires an intense colour, which should then 
be stopped directly by plunging it into water slightly acidulated 
with muriatic acid, or the blackening will extend all over the 
paper. It may be fixed by being soaked in water, and then dipped 
mto a solution of hyposulphite of soda, and again soaked in water 
as in the other processes. 

Mr. Bingham has the following remarks on this process, and he 
gives a modified form, into wh^h a new photographic element 
is introduced. 
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** We find it is better to add to the proto-sulphate of iron a little 
acetic or sulphuric acid ; this will be found to prevent the darken- 
ing of the lights of the picture to a great extent, and it will be 
found better not to prepare the paper long before it is required 
for use, this being one reason why the picture often becomes dusky 
on application of the proto-sulphate. 

*' Reasoning upon the principle that the action of light is to 
reduce the salts of silver in the paper to the metallic state, and 
that any substance which would reduce silver would also quicken 
the action of light, we were led to the following experiment : The 
protochloride of tin possesses the property of reducing the salts 
both of silver and of gold : a paper was prepared with the bromide 
of silver, and previously to exposing it to light, it was washed over 
with a very weak solution of the chloride of tin; the action of 
light upon the paper was exceedingly energetic ; it was almost in- 
stantaneously blackened, and a copy of a print was obtained in a 
few seconds." 

Dr. Schafhakutl's Negative Process. 

At the tenth meeting of the British Association for the Advance- 
ment of Science, two new processes on paper, and one on metal, 
were brought forward by Dr. Schafhaeutl. These processes in- 
volve some very delicate manipulatory details, which render them 
tedious, and, in the hands of the inexperienced, uncertain. How- 
ever, as they sometimes give very perfect results, it would have 
been improper to have omitted them. 

Penny's improved patent metallic paper is recommended. This 
is spread with a concentrated solution of the nitrate of silver, ^140 
grains to 2^ drachms of fused nitrate, to 6 fluid drachms of distilled 
water,) by merely drawing the paper over the surface of the solu- 
tion contained in a large dish. In order to convert this nitrate 
into a chloride, the author exposed it to the vapours of boiling 
muriatic acid. A coating of a chloride of silver, shining with a 
peculiar silky lustre, was by this method generated on the surfece 
of the paper, without penetrating into its mass ; and in order to 
give to this coating of chloride the highest degree of sensibility, it 
was dried, and then drawn over the surface of the solution of 
nitrate of silver again. After having been dried, the paper was 
ready for use, and by no repetition of this treatment could its 
sensitiveness be improved. 

Even on the ordinary kinds of writing paper, 1 have found this 
manipulation produce extreme sensitiveness, but much exact atten- 
tion is required to prevent any excess of muriatic acid, which, in 
the state of vapour, is rapidly absorbed by the paper. The whole 
of the nitrate of silver employed in the first instance must be con- 
verted into a muriate, and there the process should stop. 



Digitized by 



Google 



Mn3CXLLAK£OUS PR0CRS8E8 OK PAPSB. 137 

Schafbaeull's method of fixing is extremely difficult The draw- 
ing is to be steeped for fire or ten minutes in alcohol, and, after 
removing all superfluous moisture by means of blotting paper, and 
drying it slightly before the Are, the paper thus prepared is drawn 
through diluted muriatic acid, mixed with a few drops of an acid 
nitrate of quicksilver, prepared by dissolving quicksilver in pure 
nitric acid, and again dissolving the crystallised salt to saturation 
in water acidulated with nitric acid. The addition of the nitrate 
of mercury requires great caution, and its proper action must be 
tried firet on slips of paper, upon which have been produced 
diflerent tints and shadows by exposure to light ; because if added 
in too great a quantity, the lightest shades entirely disappear. 
The paper having been drawn through the above mentioned solu- 
tion, is well washed in water, and then dried in a degree of heat 
approaching to about 168° Fahi*., or, in fact, till the white places 
assume a very slight tinge of yellow. The appearance of this tint 
indicates that the drawing is fixed permanently. 

Dr. Schafhakutl's Process on Carbonised Plates. 

Metallic plates are covei*ed with a layer of hydruret of carbon, 
prepared by dissolving pitch in alcohol, and collecting the residuum 
on a filter. This, when well washed, is spread as equally as pos- 
sible over a heated even plate of copper. The plate is then car- 
bonised in a closed box of cast iron, and, after cooling, passed 
betwixt two polished steel rollers, resembling a common copper- 
plate printing press. T^he plate, after this process, is dipped into 
a strong solution of nitrate of silver, and instantly exposed to the 
action of the camera. The silver is, by the action of the rays of 
the sun, reduced into a perfectly metallic state, and the lights are 
expressed ty the different density of the milk-white deadened 
silver; the shadows by the black carbonized plate. In a few 
seconds the picture is finished, and the plate is so sensitive, that 
the reduction of the silver begins even by the light of a candle. 
For fixing the image, nothing more is required than to dip the 
plate in dcohol mixed with a small quantity of the hyposulphite of 
soda, or of pure ammonia. 

These processes are given on the authority of the author ; but 
I have never been successful in producing a good result with either 
of them. The preparation of the plate requires the skill of an 
artist combined with the knowledge of the chemist ; and even these 
are not always sufficient to ensure a perfect surface. The revival 
of the silver is not to be depended on : sometimes it does form a 
continuous sheet over tlie parts acted on by the light, but often it 
is only spangles ; and frequently a metalHc arborescence will com- 
mence in the light parts, and run rapidly into the portions in 
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sbadow. The feet is, that light has the property of effecting the 
revival of the silver spread upon any carbonaceous body, but caloric 
having the same effect, and being indeed rather more active in the 
operation than light is, any slight increase of temperature produces 
a revival of the metal over the pai-ts in shadow. 

Eefereipce to the early volumes of Nicholson^s Journal will afford 
ample evidence of these facts, which I have also recently proved. 
These volumes contain some papers by Count Rumford on the 
revival of gold and silver from their solutions, by heat and light, 
when spread upon charcoal or carbonaceous earth. This philo- 
sopher has conclusively shown, that this revival is more dependent 
on the action of heat than light, which accounts, in some measure, 
for the apparent effect of candlelight. It is, however, possible, that 
this process may, with some modifications, become of importance. 

THE INFLUENCE OF CHLORINE AND IODINE IN RENDERING 80MS 
KINDS OF WOOD SENSITIVE TO LIGHT. 

Having on many occasions subjected tiie simply nitrated pho- 
tographic paper to the influence of chlorine and iodine in close 
wooden boxes, I was often struck with the sudden change which 
light produced on the wood of the box, particularly when it was of 
deal ; changing it in a few minutes from a pale yellow to a deep 
green. This curious effect frequently occurring, led me to observe 
the change somewhat more closely, and to pursue some experi- 
ments on the subject. These produced no very satisfactory result. 
They proved the change to depend much on the formation of 
hydrochloric and hydriodic acids, and the decomposition of water in 
the pores of the wood. I found well-baked wood quite insusceptible 
of this very curious phenomenon. The woods of a soft kind, as 
the deal and willow, were much sooner influenced than the harder 
varieties, but all the light-coloured woods appeared more or less 
capable of undergoing this change. All that is necessary is, to 
place at the bottom of an air-tight box, a vessel containing a mix- 
ture of manganese and muriatic acid, or simply some iodine, and 
fix the piece of wood at some distance above it. Different kinds of 
wood require to be more or less saturated with the chlorine or 
iodine, and consequently need a longer or shorter exposure. The 
time, therefore, necessary for the wood to remain in the atmosphere 
of chlorine can only be settled by direct experiment. Wood is 
impregnated very readily with iodine, by putting a small portion 
in a capsule a few inches below it. It does not appear to me at 
present that any practical result is likely to arise out of this 
peculiar property: it is only introduced as a singular fact, which is 
perhaps worthy a little more attention than my numerous engage- 
ments have left me time to devote to it. 
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In my fint publication on this subject, in Griffin's Scientific 
Miscellany, I introduced the following process, which, although it 
Las never yet been properly worked out, involves many points of 
interest : Many extremely curious results, which are omitted from 
their not having any practical bearing, led me to examine the 
effect of the mercurial vapour on the pure precipitated iodides and 
bromides. I was long perplexed with some exceedingly anomalous 
results, but being satisfied from particular experiments that these 
researches promised to lead to the discovery of a most sensitive 
preparation, I persevered in them. Without stopping to trace the 
progress of the inquiry, I may at once state, that I have the satis- 
faction of being enabled to add to the present treatise an account 
of a process which serves to prepare papers that are much more 
sensitive than Daguerre's iodidated plates. The exquisite delicacy 
of these new photographic papcre may be imagined when I state, 
that in Jive seconds in the camera obscura^ Ihave^ during sunshine^ 
obtained perfect pictures ; cmd thaty when the sky is (yvercasty one 
minute is quite sufficient to produce a most decided effect. The 
action of light on this preparation does, indeed, appear to be in- 
stantaneous. On several occasions I have procured, in less than a 
second, distinct outlines of the objects to which the camera has 
been pointed, and even secured representations of slowly moving 
bodies. With this great increase of sensitiveness, we of course 
secure greater sharpness of outline, and more minute detail. It 
should be underst6od that the process is a negative one, from 
which positive pictures may be procured on the ordinary photo- 
graphic paper by transfer. 

To prepare this very sensitive paper, we proceed as follows : — 
Select the most perfect sheets of well glazed satin post, quite free 
from specks of any kind. Placing the sheet carefriUy on some 
hard body, wash it over on one side by means of a very soft camel's 
hair pencil, with a solution of sixty grains of the bromide of po- 
tassium in two fluid ounces of distilled water, and then dry it 
quickly by the fire. Being dry, it is again to be washed over with 
the same solution, and dried as before. Now, a solution of nitrate 
of silver, one hundred and twenty grains to the fluid ounce of dis- 
tilled water, is to be applied over the same surface, and the paper 
quickly dried in the dark* In this state the papers may be kept 
for use. When they are required, the above solution of silver is to 
be plentifully applied, and the paper placed wet in the camera, the 
greatest care being taken that no day-light, not even the faintest 
gleam, falls upon it, until the moment when we are prepared, by 
removing the screen, to permit the light, radiated from the objects 
we wish to copy, to act in producing the picture. After a few 
seconds, the hght mustjbe again shut off, and the camera removed 
into a dark room. It will be found, on taking the paper from the 
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box, that there is but a very slight outline, if anj, as yet yisible. 
Place it aside, in perfect darkmss^ until quite dty, then fix it in 
a mercurial vapour box, and apply a very gentle heat to the 
bottom. The moment the mercury vaporizes, the picture wilt 
begin to develope itselfl The spirit lamp must now be re- 
moved for a short time, and when the action of the mercury 
appears to cease, it is .to be very carefully applied again, until 
a well-defined picture is visible. The vaporization must now be 
suddenly stopped, and the photograph removed from the box. 
The drawing will then be very beautiful and distinct ; but much 
detail is still clouded, for the development of which it is only 
necessary to place it cautiously in the dark, and allow it to remain 
undisturbed for some houi-s. There is now an inexpressible charm 
about the picture, equalling the delicate beauty of the Daguer- 
reotypes : but being still very susceptible of change, it must be 
viewed by the light of a taper only. The nitrate of silver must now 
be removed from the paper by well washing in soft water, to which 
a small quantity of salt has been added, and it should be afterwards 
soaked in water only. When the picture has been dried, wash it 
quickly over with a soft brush, dipped in a warm solution of the 
hyposulphite of soda, and then well wash it for some time in the 
manner directed for the ordinary photographs, in order that all the 
hyposulphite may be removed. The drawing is now fixed, and we 
may use it to procure positive pictures, many of which may be 
taken from one original. The transfers procured from this variety 
of negative photographs have more decision of outline, and greater 
sharpness in all their minute detail, than can be procured by any 
other method. This is owing to the opacity produced by the 
curious combination of mercury and the bromide of silver, which is 
not, I believe, described in any chemical work. 

This very beautiful process is not without its difficulties ; and 
the author cannot promise that, even with the closest attention to 
the above directions, annoying failures will not occur. It offcen 
happens that some accidental circumstance, generally a projecting 
film, or a little dust, will occasion the mercurial vapour to act with 
great energy on one part of the paper and blacken it, before the 
other portions are at all affected. Again, the mercury will some- 
times accumulate along the lines made by the brush, and give a 
streaky appearance to the picture, although these lines were not at 
all evident before the mercurial vapour was applied. 

The action, however, of this photographic preparation is cer- 
tain ; and although a little practice may be required to produce 
finished designs, yet very perfect copies of nature may be effected 
with the greatest possible ease and certainty. 

I have stated that the paper should be placed wet in the camera : 
the same paper may be used dry, which is often a great conve- 
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sience. When in the dry fttate, a little longer exposure is required, 
' and instead of taking a picture in four or five seconds, two or three 
minutes are necessary. 

I cannot conclude without remarking, that it appears to me that 
this process, when rendered complete by the improvement of its 
naanipulatory details, will do much towards realising the hopes of 
those who were most sanguine of the ultimate perfection of pho- 
tography ; and will convince others who looked upon the art as a 
plulosophical plaything, that the real utility of any discovery is not 
to be estimated from Qie crude specimens produced in its infancy, 
ere yet its first principles were evident to those who pursued it 
with an eager hope. 

I have purposely retained the words which I employed in 1841, 
being satisfied that we shall eventually witness their reahzation in 
the production of a most beautiful and sensitive process. 
. The CaUdysotype, — ^This process of Dr. Woods' is capable of 
producing pictures of superior excellence. Owing to the incon- 
stancy of the iodine compounds, it is a little uncertain, but, care 
being taken to ensure the same degree of strength in the solutions, 
a very uniformly good result may be obtained. The process and 
its modifications are thus described by the inventor. 

While investigating the property which sugar possesses, in 
some instances, of preventing precipitation, I noticed that when 
syrup of ioduret of iron was mixed in certain proportions with 
solution of nitrate of silver, the precipitate was very <juickly 
blackened when exposed to the light, and I thought that, if pro- 
perly used, it might be employed with advantage as a photc^raphic 
agent. If not entirely without profit, it would hardly repay the 
trouble of reading the history of all the experiments I tried in 
order to prove whether or not this idea were correct, for there 
were many difficulties to be overcome, and unexpecte<l hindrances 
to be surmounted before I could be certain of success. However, 
the results at which I have arrived make me hope that my trouble 
has not been thrown away, and that a photographic process has 
been discovered, which is more manageable and more satisfactory 
than any which has before been used; and I think that the 
pictures produced by it are more minutely and delicately bi-ought 
out, and the time for their production at least not longer than is 
required by any other method. 

To enter very minutely into the particulars, or to explain the 
rationale of the process, would be too tedious ; however it is so 
simple, that those who will feel any pleasure in trying it, will I 
am sure, easily succeed, and to attempt any explanation of its 
theory would, in the present state of our knowledge of light, be 
advancbg a mere hypothesis : I will, therefore, only state generally 
the method in which the paper is prepared, and then briefly giving 



Digitized by 



Googk 



143 umoMiXkvmotm pbocibsxs on papsb. 

my reasom for sueii parts of the prooees as are not at fint siriit 
obvious^ will thereby enable the experimenter • to be guarded 
against the failares that these precautions are intended to over- 
come. 

Let well glazed paper (I prefer that called wore poet) be 
steeped in water to which hydrochloric acid has been added in th^ 
proportion of two drops to three ounces. When well wet, let it 
be washed over with a mixture of syrup of ioduret of iron half a 
drachm, water two drachms and a hal^ tmcture of iodine one 
drop. 

When this has remained on the paper for a few minutes, so as 
to be imbibed, dry it lightly with bibulous paper, and being 
ramoved to a dark room, let it be washed over evenly, by means 
of a camel hair pencil, with a solution of nitrate of silver, ten 
grains to the ounce of distilled water. The paper is now readj 
tor the camera. The sooner it is used the better ; as when the 
ingredients are not rightly mixed it is liable to spoil by keeping. 
The time I generally allow the paper to be exposed in the camera 
varies from two to thirty seconds ; in dear weather, without sun- 
shine, the medium is about fifteen seconds. With a bright light, 
the picture obtained is of a rich brown colour ; with a faint H^t, 
or a bright light for a very short time continued, it is black. For 
portraits out of doors, in the shade on a clear day, the time ^r 
sitting is from ten to fifteen seconds. 

If the light is strong, and the view to be taken extensive, the 
operator should be cautious not to leave the paper exposed for a 
longer period than five or six seconds, as the picture will appear 
confused from all parts being equally acted on. In all cases, the 
shorter the time in which the picture is taken the better. 

When the paper is removed from the camera no picture is 
visible. However, when left in the dark without any other pre- 
paration being used, for a period which varies with the length of 
time it was exposed, and the strength of the light, a negative 
picture becomes ^adually developed, until it arrives at a state of 
perfection which is not attained, I think, by photograj^y produced 
by any other process.^ It would seem as if the salt of silver, 
being slightly affected by the light, thoi^h not in a degree to 
produce any visible effect on it if alone, sets up a catalytic action, 
which is extended to the salts of iron, and which continues after 

^ The picture, when developed, is not readily injured by exposure to 
moderate light ; it ought, however, to be fixed, which may be done by waah- 
ing it with a solution of bromide of potassium, fifteen or twenty grains to 
the ounce, or iodide of potassium, five grains to the ounce. It may either 
be applied with a camel hair pencil or by immerdon. The picture must 
then be well washed in water to remove the fixing material, which would 
cause it to fade by exposure to light. ' 
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the fttimnlm of the light is wiliidrawn. The catalysis whieh then 
takes place has induced me to name this process, for want of a 
better word, the Gatalysotjpe. Sir J. Herschel and Mr. Fox 
Talbot have remarked the same fact with regard to other salts of 
iron, but I do not know of any process being employed for photo- 
graphic purposes, which depends on this action for its develop- 
menty except my own. 

My reason for using the muriatic solution previous to washiug 
with the ioduret of iron is this : I was for a long lime tormented 
by seeing the pictures spoiled by yellow patches, and could not 
remedy it, until I observed that they presented an appearance 
as if that portion of the nitrate of silver which was not decom- 
posed by the ioduret of iron had flowed away from the part I 
then recollected that Sir J. Hersdbiel and Mr. Hunt had proved 
that iodide of silver is not very sensitive to light, unless some 
firee nitrate be present I accordingly tried to keep both together 
on the paper, and after many plans had foiled, I succeeded by 
steeping it in the acid solution, which makes it freely and evenly 
imbibe whatever fluid is presented to it. I am sure that its 
utility is not confined to this effect, but it was for that purpose 
that I first employed it 
^My reason for adding the tincture of iodine to the syrup is, that 
having in my first experiments made use of, with success, a syrup 
that had been for some time prepared, and afterwards remarking 
that fresh syrup did not answer so well, I examined both, and 
found in the former a little free iodine ; I therefore added a little 
tincture of iodine with much benefit, and now always use it in 
quantities proportioned to the age of the syrup. 

The following hints will, I Siink, enable any experimenter to 
be successful in producing good pictures by this process. In the 
first place the paper used should be that called wove post, or well 
glazed letter pi^r. When the solutions are apphed to it, it 
should not immediately inlbibe them thoroughly, as would happen 
with the thinner sorts of paper. U the acid solution is too strong, 
it produces the very effect it was originally intended to overcome ; 
that is, it produces yellow patches, and the picture itself is a light 
brick colour, on a yellow ground. When the tincture of iodine is 
in excess, partly the same results occur ; so that if this effect is 
visible, it shows that the oxide of silver which is thrown down is 
partly re-dissolved by the excess of acid and iodine, and their 
quantities should be diminished. On the contrary, if the silver 
solution is too strong, the oxide is deposited in ihe dark, or by 
an exceedingly weak light, and in this case blackens the yellow 
parts of the picture which destroys it When this effect of black- 
ing all over takes place, the silver solution should be weakened. 
If it be too weak, the paper remains yellow after exposure to 
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%ht If tbe ioduret of iron be used in too great quantitj, ihB 
picture is dotted over with black spots, which afterwards change 
to white. If an excess of nitrate of silver be used, and a pho- 
tograph immediately taken before the deposition of the oxide 
takes plaoe, there will be often after some time a positive picture 
formed on the back of the negative one. The excess of the nitrate 
of silver makes the paper blacker where the light did not act on 
it, and this penetrates the paper; whereas the darkening pro- 
duced by the light is confined to the surface. The maximum 
intensity of the spectrum on the paper, when a prism of crown 
glass is used, hes between the indigo and blue ray. The difference 
of effect of a strong and weak light is beauti^Uy shown in the 
action of the spectrum : that part of the paper which is. exposed 
to the indigo ray is coloured a reddish brown, and this is gradually 
darkened towards either extremity, until it becomes a deep YAack* 
I have not had many opportunities of experimenting with the 
catalysotype, but it certainly promises to repay the trouble of 
further investigation. The simpHcity of the process, and the sen- 
sibility of the paper, should cause it to be extensively used. It 
has all the beauty and quickness of the calotype, without its trouble, 
and very little of its uncertainty ; and, if the more frequent use of 
it by me, as compared with other processes, does not make me 
exaggerate its £sicility of operation, I think it is likely to be prac- 
tised successfully by the most ordinary experimenters. 

Supplement to the preceding paper. 

Since the preceding paper was written, I have been ex- 
perimenting with the catalysotype, and one day having had 
many failures, which was before quite unusual with me, I am 
induced to mention the cause of them, for the benefit of sub- 
sequent experimenters. The paper I used was very stiff and 
highly glazed, so that the solution first applied was not easily 
imbibed. The blotting paper was very dry and bibulous. When 
using the latter, I removed nearly all ^e solution of iron from the 
first, and, of course, did not obtam the desired result 

While varying the process in endeavouring to find out the 
cause just mentioned, I discovered that the following proportions 
gave very fine negative pictures, from which good positive ones 
were obtained : — take of syrup of ioduret of iron, distilled water, 
each two drachms ; tincture of iodine, ten to twelve drops : mix. 
First brush this over the paper, and, after a few minutes, having 
dried it with the blotting paper, wash it over in the dark (before 
exposure in the camera) with the following solution, by means of 
a camel hair pencil :; — take of nitrate of silver one drachm ; pure 
water one ounce: mix. This gives a darker picture than the 
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original preparation, and oonseqnently, one better adapted for 
obtaining positive ones ; it also requires no previous steeping in 
an acid solution. To fix the picture let it be washed first in 
water, then allowed to remain for a few minutes in a solution of 
hydriodate of potassa (five grains to the ounce of water) and 
washed in water again. The paper I use is the common unglazed 
copy paper, but such as has a good body. I have tried the same 
paper with the original preparation, and find it to answer exceed- 
ingly well ; it does not require in this case, either, an acid solu* 
tion. The same precautions and hints apply to the amended aa 
to the original process ; such as, when it blackens in the dark, 
there is too much caustic used ; when it remains yellow, or that 
it is studded with yellow spots, too much iodine ; when msu^ked 
with black spots, too much iron. It is necessary to mention these^ 
on account of the varpng strength of the materials employed. 

With the advance of this beauti^l art, there appears to be a 
progressively increasing desire to produce more artistic results; 
and numerous manipulatory improvements have recently been 
introduced, many of them with the most decided advantages. It 
is thought desirable therefore to devote a short space to the de- 
scription and consideration of such of these as are the most 
important. 

The use of collodion promises to be exceedingly advantageous. 
Collodion is a peculiar preparation, formed by dissolving gun- 
cotton in ether. It is a very mucilaginous solution of a volatile 
character, and the ether evaporating leaves a film of the utmost 
transparency behind. It is not all kinds of gun-cotton which 
dissolve equally well in ether. The most easily soluble is prepared 
by soaking good cotton in a saturated solution of nitrate of potash 
for some time ; it is then, in a moist state, plunged into sulphurio 
add with which but a small quantity of nitric acid has been 
mixed : after remaining in the acid for about a minute, it is well 
washed with water until no trace of an acid taste is discovered, 
and then dried at a temperature but very slightly elevated above 
that of the apartment. 

Having obtained the collodion, the mode of proceeding best 
adapted for ensuring success appeara to be the following : — 

Iodide of silver is precipitated from a solution of the nitrate of 
silver by adding iodide of potassium to it ; the yellow precipitate 
being well washed, so as to remove every trace of nitrate of potash : 
it is then dissolved in a saturated solution of the iodide of potas- 
sium. Tliis mixture is added in small quantities to the collodion, 
and the whole well agitated : by this means we obtain a combina- 
tion of this peculiar substance with iodide of silver and potassium. 
Mr. Archer, who has devoted consaderable attention to this pre- 
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paratioB, prepares what he calls a collodo-iodide of silver : whether 
prepared m the above manner we are not certain. Mr. Archer's 
preparation is exceedingly sensitive, but the above is believed to 
be equally so. No other manipulation is necessary in using it than 
to pour the mixture over a glass plate held upon the hand, moving 
it to and fro to ensure the complete coating of every part; 
the fluid is poured off by one of the comers, and the film which 
adheres to ^e glass dries almost immediately. This is then 
washed over with the gallo-nitrate of silver, in the same manner 
as in the albuminized glass plates, and it is ready for the camera. 
Where the proportions have been happily hit upon, the result is 
the production of a picture almost instantaneously : very fine por- 
traits are obtainable in about ten seconds in diffused light; the 
image is developed in the same manner as in the calotype process, 
by tiie use of the gallo-nitrate of silver, and fixed by means of the 
hyposulphite of soda. 

Mr. Home has favoured me with the following process adopted 
by him with much success : — 

^^ Take a piece of flat glass cut to the size of the frame, and, 
having washed it with water, and wiped the same quite dry, then, 
either by holding it at one comer, or if large, placing it on a 
levelling-stand, pour on the centre of the plate a good body of 
liquid, which will readily difliise itself equally over the surface. 
Immediately pour the liquid off again into the bottle from one 
comer ; and by bringing the hand holding the plate down a little, 
that the liquid may run to the lower edge, and drawing the mouth 
of the bottle along, those lines first formed will mn one into the 
other, and give a flat, even surface. Very little practice will 
soon enable any operator to obtain this result. The plate is now 
immediately^ and before the whole of the ether has had time to 
evaporate, to be immersed in a bath of nitrate of silver, 80 grains 
to the ounce, until a greasy appearayice which it first presents on 
immersion is entirely gons, and the silver solution fiows freely over 
the surface. 

^ The plate should now, and in its moist state, be placed in the 
camera, and the picture taken ; the time of exposure varying, of 
course, with the light, but for a portrait, and with a moderately 
quick lens, from three to thirty seconds will be sufficient. Mr. 
Fry, who was the first to practise with collodion, has obtained 
beautiful portraits by placing the sitter in the open air, and simply 
removing the cap from the lens, and closing it again as soon as 
possible. 

** The agent for developing these pictures is unquestionably the 
pyro-gallic acid, as recommended by Mr. Archer ; and I am told 
the proto-nitrate of iron also answers equally well. The solution 
of pyxo-galhc add should be made as follows :-^ 
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Pyro-gallic acid 3 grains. 

Glacial acetic acid .... 1 drachm. 

Distilled water 1 ounce. 

The plate having been placed, face upwards, upon a levelling stand, 
8 sufficient quantity of the above solution should be poured equally 
and quickly over the surface, and the picture allowed to develop, 
occasionally slightly moving the plate, to prevent the deposit which 
will take pjace settling at one spot. A few drops of a solution of 
nitrate of silver, ^ve grains to the ounce, may also, in dull weather, 
be added to the pyro-gallic, with advantage, just before pouring it 
over the plate ; but in veiy bright weather the picture will develop 
sufficiently quick with the pyro-gallic acid solution alone. 

" The development may be readily judged of by holding a piece 
of white paper occasionally under the plate ; and as soon as suffi- 
cient intensity has been obtained, the solution must be poured o% 
and the plate washed by a gentle stream of water. After this, the 
surface should be covered with a saturated solution of hyposulphite 
of soda, which will almost immediately remove the iodide. Ano- 
ther stream of water must then again be poured over, to free the 
plate from hyposulphite, and the picture is finished. 

" In this state they are more or less negative by transmitted 
light, and if not too much brought out, positive by reflected light 
But I have found the most beautiful and decided positives may be 
obtained by the simple addition to pyro-galUc solution of a minute 
quantity of nitric acid ; care being taken not to add too much. I 
have also obtained purple and green pictures, the former by adding 
acetate of lead, and the latter with acetate of lime and ordinary 
gallic acid." 

The resulting negative pictures on the glass are not quite so 
adherent as those formed with albumen ; care must therefore be 
taken to avoid rubbing it oflf, or the glass plate may be covered 
with a colourless spirit varnish, by which, when dry, the photogra- 
phic image is perfectly fixed. 

In this process the ether, without doubt, plays a very important 
part, although the largest portion evaporates readily ; an intimate 
chemical combination of this volatile hydro-carbon takes place with 
the peculiar substance — gun-cotton — employed. At a very early 
period of photographic investigation, it was found that both alcohol 
and ether produced several remarkable effects ; in some cases the 
processes were very much quickened ; in others, the resulting tone 
of the darkened paper was of a much deeper and richer colour. 

Experiments are yet required to determine the operation of 
these organic compounds. From the action of many of them it 
would appear that it is to this order of chemicals that we have now 
to look for the greatest improvements in photography. 

Lacturine and caseine have been both recommended as media 
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lor preparing glass sur&ces for the photographic prooeases. These 
compounds, which are of a very analogous character, are prepared 
from butter-milk, by the action of acids : it is proposed that thej 
should be used dissolved in ammonia. . When t^is is done, the 
glass being uniformly coated by flooding the solution over it^ it may 
be allowed to stand in a warm place, free from djost, to dry : this 
occupies some time, but if the process has been carefully attended 
to, the resulting coating is very uniform and clear. Iodide of 
potassium or of ammonia may be mixed with the caseine solution 
before it is applied, the other parts of the process being precisely 
similar to those already described. It has always been deemed of 
the utmost importance in the processes on paper to keep the che- 
mical agents which are to be operated upon by the solar radia- 
tions, as much as possible on the surface. Several plans have been 
proposed, and albuminized paper has been largely employed. It 
is, however, found that wax paper answers fer better than any 
other. The tact that water cannot be spread upon wax may 
appear to be a difficulty in the way of successful manipulation, bat 
there are means by which this can be overcome ; tiie most success- 
ful being the following : — A sheet of good writing paper is placed 
upon a hot iron plate, and rubbed over with wax until thoroughly 
saturated, taking care that the wax is uniformly diffused. If £ere 
should be an accumulation in any part, the paper is to be held up 
by one comer, in front of a fire sufficiently hot to liquify it and 
allow it to flow off from the opposite comer. A great many sheets 
of this paper can be prepared at a time, and kept until required. 
To give these the sensitive coating, a large dish must be procured, 
and filled with a solution of the iodide of potassium ; if the paper 
is simply dipped in and then removed it will be found to remain 
quite dry, owing to the repulsive action exerted between the water 
and the wax. Sheets of waxed paper are to be passed into the 
solution one after another, taking care to remove any air-bubbles 
which may form on the surface of each, until as many as may be 
required are inserted, and the whole allowed to remain two or 
three hours. In that time a considerable quantity of iodide of 
potassium has been absorbed, and on removing the papers and 
drying them, it will be found, upon the application of the nitrate 
of silver, that a beautiful surface of the iodide will be produced on 
these papers, whether we employ the calotype or the ferrotype pro- 
cess, from the circumstance that the chemical agents are retained 
on the very surface of the paper. The resulting pictures are beaur 
tifully transparent, not in any respect inferior for copying from than 
those negatives which are waxed after the picture has been obtained, 
and all the details are very charmingly preserved. 

The addition of the fluoride of sodium to the iodide or chloride, 
in the first preparation of the paper, we have alluded to, and there 
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ean be no doubt but it possesses considerable aocelerating power. 
This preparation has been recently introduced as a novelty, but 
the following process is described in the author's Researches on 
Light — 

The fiiuorates of soda and of potash have been used in many 
different manners, and variously combined. It has been found 
that the fluorate of soda has the property of quickening the sensi- 
bility of bromidated papers to a very remarkable extent ; and from 
this quality a new process, which I would distinguish by the name 
of the fluorotype, results. 

27ie Fluorotype. — ^This process, which is characterized by its ma- 
nipulation, and by the sensibility of the papers when carefully pre- 
pared, consists in the formation of a salt of silver, which I suppose 
must be considered as a fluo-bromide of silver. It is at present 
somewhat difficult to say which is the most efficacious manner of 
proceeding ; but the difference, as it regards* the sensibility of 
papers, is so very triffing, that this is not of much consequence. 
The paper may be washed first with the bromide of potassium, and 
then with the fluorate of soda ; or, which will be found on the whole 
the best plan, the two salts may be united. The strength of the 
solutions should be as follows : — 

Bromide of Potassium 20 grains. 

Distilled Water 1 fluid ounce. 

Fluorate of Soda ........ 5 grains. 

Distilled Water 1 fluid ounce. 

Mix a small quantity of these solutions together when the 
papers are to be prepared, and wash the paper once over with the 
mixture, and when dry, apply nitrate of silver in solution, 60 grains 
to an ounce of water. The papers appear to keep for some weeks 
without injury, and they become impressed with good images in 
half a minute in the camera. This impression is not sufficiently 
strong to serve, in the state in which it is taken from the camera, 
for producing positive pictures, but it may be rendered so by a 
secondary process. 

The photograph is first soaked in water for a few minutes ; it is 
then placed upon a slab of porcelain or stone, and a weak solution 
of the protosulphate of iron applied, which very readily darkens 
all the parts on which the light has acted, to a deep brown, and 
every object is brought out with great sharpness. When the best 
effect is produced, the process must be stopped, or the lights 
suffer. All that is necessary is to soak the paper in water, and 
then fix the drawing with hyposulphite of soda. This process 
admits of numerous modifications, and in several experiments with 
the spectrum, an impressed image in natural colours was obtained. 
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Indeed the most satisfactoiy evidences of photograpliic coloura- 
tion yet obtained involved the use of the fluoric acid in some of its 
combinations. 

Pyro-gallic acid, which is easily obtained by sublimation from an 
extract of galls, may be employed with much advantage as a deve- 
loping agent instead of gallic acid, over which, indeed, it possesses 
some advantages. 
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CHAPTER Xn. 

DA6USRRKOTTPS. — THE ORIGINAL PROCESS 07 DAOUERRS. 

From the primary importance of this very beautiful branch of 
the photographic art, I shall devote a considerable space to a 
description of the original process, and add thereto some account 
of each improvement which has been published, having any prac- 
tical advantage, either by lessening the labour require^ or reduc- 
ing the expense. 

llie pictures of the daguerreotype are executed upon thin sheets 
of silver plated on copper. Although the copper serves principally 
to support the silver foil, the combination of the two metals appears 
to tend to the perfection of the effect It is essential that the 
silver be very pure. The thickness of the copper should be suffi- 
cient to maintain perfect flatness, and a smooth surface ; so that 
the images may not be distorted by any warping or unevenness. 
Unnecessary thickness is to be avoided, on account of the weight. 

The process is divided into five operations. The first consists in 
cleaning and polishing the plate, to fit it for receiving the sensitive 
coating on which light forms the picture. The second is the for- 
mation of the sensitive ioduret of silver over the face of the tablet. 
The third is the adjusting of the plate in the camera obscura, for 
the purpose of receiving the impression. The fourth is the bring- 
ing out of the photographic picture, which is invisible when the 
plate is taken from the camera. The ^S^ and last operation is to 
remove the sensitive coating, and thus prevent that susceptibihty 
of change under luminous influence, which would otherwise exist, 
and quickly destroy the picture. 

Mrst Operation, — ^A small phial of olive oil — some finely carded 
cotton — a muslin bag of finely levigated pumice — a phial of nitric 
acid, diluted in the proportion of one part of acid to sixteen parts 
of water, are required for this operation. The operator must also 
provide himself with a small spirit lamp, and an iron wire frame, 
upon which the plate is to be placed whilst being heated over the 
lamp. The following %ures represent this fi-ame. The first view 
is as seen from above. The second is a section and elevation, 
showing the manner in which it is fixed. 

The plate being first powdered over with pumice, by shaking 
the bag, a piece of cotton, dipped into the ohve oil, is then 
carefully robbed over it with a continuous circular motion, corn- 
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mendng from the centre. When the plate is well polished, 
it must be cleaned by powdering it all over with pmnice, and 

I, then rubbing it with dry cot- 

ton, always rounding and cross- 
ing the strokes, it being im- 
possible to obtain a true sur- 
fiace by any other motion of 
the hand. The surface of the 
plate is now rubbed all over 
with a pledget of cotton, 
slightly wetted with the di- 
luted nitric acid. Frequently 
change the cotton, and keep 
rubbing briskly, that the acid 
may be equally difiEused over 
the silver, as, if it is permitted 
run into drops, it stains the 
30. table. It will be seen when the 

acid has been properly difiused, from the appearance of a thin film 
equally spread over the surface. It is then to be cleaned off with 
a little pumice and dry cotton. 

The plate is now placed on the wire frame — the silver upwards, 
and the spirit lamp held in the hand, and moved about below it, so 
that the fiame plays upon the copper. This is continued for five 
minutes, when a white coating is formed all over the surface of the 
silver; the lamp is then withdrawn. A charcoal fire may be 
used instead of the lamp. The plate is now cooled suddenly^ by 
placing it on a mass of metal, or a stone floor. When perfectly 
cold, it is again polished with dry cotton and pumice. It is neces- 
sary that acid be again applied two or three times, in the manner 
before directed, the dry pumice being powdered over the plate 
each time, and polished off gently with dry cotton. Care must be 
taken not to breathe upon the plate, or touch it with the fingers, 
for the slightest stain upon the surface will be a defect in the 
drawing. It is indispensable that the last 
operation with the acid be performed imme- 
diately before it is intended for use. Let 
every particle of dust be removed, by clean- 
ing all the edges and the back also with 
cotton. After the first polishing, the plate 
is fixed on a board by means of four fillets, 
B B B B, of plated copper. To each of these 
are soldered two small projecting pieces, 
which hold the tablet near the comers ; and 
a proper position by means c^ screws, as 
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the whole is retained in 
represented at d d d n. 
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Second Operation, — It is necessary for this operation, which is 
leally the most important of all, that a box, similar to figs. 32 and 
S4, be provided. Figure 32 re- 
presents a section, supposed to 
pass down the middle of the appa- 
ratus by the line a b, in ^. 33, 
which represents the box as seen 
from above, c is a small lid which 
accurately fits the interior, and 
divides the box into two chambers. 
It is kept constantly in its place 
when the box is not in use — the 
purpose of it being to concentrate 
the vapour of the iodine, that it 
may act more readily upon the 
plate when it is exposed to it 
D is the little capsule in which 
the iodine is placed, which is 
covered with the ring j, upon which is stretched a piece of fine 
gauze, by which the particles of iodine are prevented from rising 
and staining the plate, 
'whilethevapour,of course, 
passes freely through it. 
K is the board with the 
plate attached, which 
rests on the four small ^- 
projecting pieces, p, ^g, 
33. G is the lid of the 
box, which is kept closed, 
except when the plate is 
removed or inserted, h 
represents the supports 
for the cover c. k, tapering sides all round, forming a funnel- 
shaped box within. 

To prepare the plate : — The cover, c, being taken out, the cup, 
D, is charged with a sufl&cient quantity of iodine, broken into 
small pieces, and covered with the gauze, J. The board, e, is now, 
with the plate attached, placed, face downwards, in its proper 
position, and the box careftilly closed. 

In this position the plate remains until the vapour of the 
iodine has produced a definite golden yellow colour, nothing more 
nor less.* If the operation is prolonged beyond the point at 

^ If a piece of iodine is placed on a silver tablet, it will speedily be sur- 
rounded with coloured rings : two yellow rings will be remarked, one without 
and the other within the circle. The outside yellow ring alone is sensitive to 
light. This experiment will show the necessity of stopping the process of 
ic^idfttion as soon as the first yellow is formed over the surface of the silver. 
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which this effect is produced, a violet colour is assumed, which is 
much less sensitive to light ; and if the yellow coating is too pale, 
the picture produced will prove very faint in all its parts. The 
time for this cannot be fixed, as it depends entirely on the tem- 
perature of the surrounding air. No artificial heat must be 
applied, unless in the case of elevating the temperature of an 
apartment in which the operation may be going on. It is also 
important that the temperature of the inside of the box should be 
the same as it is without, as otherwise a deposition of moisture is 
liable to take place over the surface of the plate. It is well to 
leave a portion of iodine always in the box : for, as it is slowly 
vaporized, it is absorbed by the wood, and when required it is 
given out over the more extended surface more equally, and with 
greater rapidity. 

As, according to the season of the yeai*, the time for producing 
the required effect may vary from five minutes to half an hour, or 
more, it is necessary, from time to time, to inspect the plate. 
This is also necessary, to see if the iodine is acting equally on every 
part of the silver, as it sometimes happens that the colour is 
sooner produced on one side than on the other, and the plate, 
when such is the case, must be turned one quarter round. The 
plate must be inspected in a darkened room, to which a feint light 
is admitted in some indirect way, as by a door a little open. The 
board being lifted from the box with both hands, the operator 
turning the plate towards him rapidly, observes the colour. K 
too pale, it must be returned to the box ; but if it has assumed 
the violet colour it is useless, and the whole process must be again 
gone through. 

From description, this operation may appear very diflScult ; but 
with a little practice the precise interval necessary to produce the 
best effect is pretty easily guessed at. When the proper yellow 
colour is produced, the plate must be put into a frame, which fits 
the camera obscura, and the doors are instantly closed upon it^ to 
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prevent the access of light. The figures represent this frame, 
^g. 34, with the doors, b b, closed on the plate ; and Gg, 35, with 
the doors opened by the half circles, a a. d d, are stops by which 
the doors are fastened until the moment when the plate is requireiP 
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for use. Hie third operation should, if possible, immediatelj sue- 
oeed the seoand: the longest interval between them should not 
exceed an hour, as the iodine and silver lose their requisite photo- 
genic proporties.1 It is necessary to observe, that the iodine 
ought nevw to be touched with the fingers, as we are very liable 
to injure the plate by touching it with the hands thus stained. 

Third Operation, — ^The third operation is the fixing of the plate 
at the. proper focal distance from the lens of the camera obecura, 
and placing the camera itself in the right position for taking the 
view we desix^ Fig. SO is a perpendicular section,, lengthwise, of 




Daguerre^s camera, a is a ground glass by which the focus is 
adjusted ; it is then removed, and the photogi-aphic plate substi- 
tuted, as in c, fig. 37. b is a mirror for observing the effects of 
objects, and selecting the best points of view. It is inclined at an 
angle of 45°, by means of the support, l. To adjust the focus, 
the mirror is lowered, and the piece of ground glass, a, used. The 
focus is easily adjusted by sliding the box, n, out or in, as repre- 
sented in the plate. When the focus is adjusted, it is retained in 
its place by means of the screw, n. The object glass, j, is achro- 
matic and periscopic ; its diameter is about one inch, and its focal 
distance rather more than fourteen inches, m is a stop a short 
distance from the lens, the object of which is to cut off all those 
rays of light which do not come directly from the object to which 

the camera is directed. This instrument reverses the objects 

that which is to the right in nature being to the left in the photo- 
graph. This can be remedied by using a mirror outside, as k j, in 
figure 87. This an-angement, however, reduces the quantity of 
light, and increases the time of the operation one*-third. It will, 
of course, be adopted only when there is time to spare. After 
having placed the can^ra in front of the landscape, ox any object 

1 This is contrary to th9 expttnenoe of the aythor of this volume ; «nd Dr. 
Draper, of New Yorkj states that he has found the plates improve by keep- 
ing a few hours before they are used ; and M. Claudet states, that even after 
a day or two tH^ sensibility of the plates is not impaired. 
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of which we desire ihe representatioiiy our first attention must be 
to adjiiBt the plate at such a distance from the lens, that a neat 

and sharply defined picture is pro- 
duced. This is, of course, done by 
the obscured glass. The adjust* 
ment being satisfactorily made, the 
glass is remoyed, and nts place 
supplied by the frame containing 
the prepared plate, and the whole 
secured by the screws. The doors 
are now opened by means of the 
half circles, and the plate exposed 
to receive the picture. The length 
of time necessary for the produc- 
tion of the best effect, varying 
with the quantity of Hght, is a 
matter which requires the exercise 
of considerable judgment, particu- 
larly as no impression is visible 
upon the tablet when it is with- 
drawn from the camera. At Paris 
this varies from three to thirty 
minutes. The most favourable 
time is fix)m seven to three o'clock. 
A drawing which, in the months of June and July, may be taken 
in three or four minutes, will require ^\e or six in May or August, 
seven or eight in April and September, and so on, according to the 
season. Objects in shadow, even during the brightest weather, will 
require twenty minutes to be correctly delineated. From what has 
been stated, it will be evident that it is impossible to fix, with any 
precision, the exact length of time necessary to obtain photographic 
designs ; but by practice we soon learn to calculate the required 
time with considerable correctness. The latitude is, of course, a 
fixed element in this calculation. In the sunny climes of Italy 
and southern France, these designs may be obtained much more 
promptly than in the uncertain clime of Great Britain. It is very 
important that the time necessary is not exceeded, — prolonged 
solarization has the effect of blackening the plate, and this destroys 
the clearness of the design. If the operator has failed in his first 
experiment, let him immediately commence with another plate ; 
correcting the second trial by the first, he will seldom fail to pro- 
duce a good photograph. "^ 

Fourth Operation, — The apparatus required in this operation is 
represented by ^g, 88. a, is the lid of the box ; b, a black board 
with grooves to receive the plate ; o, cup containing a little mer- 
cury, J ; D, spirit lamp ; f, thermometer ; a, glass through which 
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to inspect the operation ; b, tablet , 
as removed from the camera; i, 
stand for the spirit lamp. All the 
interior of this apparatus should 
be covered with hard black varnish. 
The board and the affixed plate 
being withdrawn from the camera, 
are placed at an angle of about 45^ 
within this box — the tablet with 
the picture downwards, so that it 
may be seen through the glass o. 
The box being carefully closed, 
the spirit lamp is to be lighted and 
placed under the cup containing the 
mercury. The heat is to be ap- 
plied until the thermometer, the 
bulb of which is covered with the 
mercury, indicates a temperature 
of 6C|o centigrade, (140o Fahr.) 
The lamp is then wiUidrawn, and 
if the thermometer has risen 
rapidly, it will continue to rise 
without the aid of the lamp ; but 
the elevation ought not to be allowed to exceed 75° cent 
(167o Fahr.) 

After a few minutes, the image of nature impressed, but till now 
invisible, on the plate, begins to appear; the operator assures 
himself of the progress of this development by examining the 
picture through the glass, o, by a taper, taking care that the rays 
do not fall too strongly on the plate, and injure the nascent 
images. The operation is continued till tire thermometer sinks to 
46° cent (113^ Fahr.) When the objects have been strongly 
illuminated, or when the plate has been kept in the camera too 
long, it will be found that this operation is com-- 
pleted before the thermometer has fallen to 55° I 
cent (131° Fahr.) This is, however, always known 
by observing the sketch through the glass. 

After each operation the apparatus is carefully 
cleaned in every part, and in particular the strips 
of metal which hold the plate are well rubbed with 
pumice and water, to remove the adhering mercury 
and iodine. The plate may now be deposited in 
the grooved box, (fig. 39), in which it may be kept, 
excluded fix>m the hght, until it is convenient to 
perform the last fixing operation. 

Mfth Operation, — ^Thiis process has for its object the removal of 
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the iodine from the plate of silver, which prevenis the farther 
action of the light. 

A saturated solution of common salt may be used for this pur- 
pose, but it does not answer nearly so well as a weak solution of the 
hyposulphite of soda. In the first place, the plate is to be placed 
in a trough of water, plunging and withdrawing it immediately ; 
it is then to be plunged into one of the above saline solutions, 
which would act upon the drawing if it was not previously hardened 
by washing in water. 

To assist the effect of the saline washes, the plate must be 
moved to and fro, which is best done by passing a wire beneath 
the plate. When the yellow colour has quite disappeared, the 
plate is lifted out, great care being taken that the impression is 
not touched, and it is again plunged into water. A vessel of warm 
distilled water, or very pure rain water boiled and cooled, being 
provided, the plate is fixed on an inclined plane, and the water is 
poured in a continuous stream over the picture. The drops of 
water which may remain upon the plate must be removed by forcibly 
blowing upon it, for otherwise, in drying, they would leave stains 
on the drawing. This finishes the drawing, and it only remsdns 
to preserve the silver from tarnishing and from dust 

The shadows in the daguerreotype pictures are represented by 
the polished surface of the silver, and the lights by the adhering 
mercury, which will not bear the slightest rubbing. To preserve 
these sketches, they must be placed in cases of pasteboard, with a 
glass over them, and then framed in wood. They are now un- 
alterable by the sun's light 

The same plate may be employed for many successive trials, 
provided the silver be not polished through to the copper. It is 
very important after ^tch trial that the mercury be removed 
immediately by polishing with pumice-powder and oil. If this be 
neglected, the mercury finally adheres to the silver, and good 
drawings cannot be obtained if this amalgam is present. 

The above constitute the substance of the directions given by 
M. DagueiTe, in his pamphlet and patent specification. The pro- 
cess has, however, been much simplified and shortened : the 
enormous expense of the original apparatus having been found 
quite unnecessary. 

Improved Method of Iodizing the Silver^ hy M, Baguerre. 

The inventor has given some very decisive experiments, showing 
the necessity of using metal strips of the same kind as the tablet, 
or of cutting a deep line round it He has shown that in using 
strips of copper, of glass, of gum lac, of card board, or of platina, 
the edges of the tablet are surcharged with iodiuQ. M. Daguerre 
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then states that, but for the difficulty of fixing them, the bands 
might be very much reduced in size ; for it is sufficient for them 
to produce their effect that there be a solution of continuity be- 
tween them, and this is proved by the fact that nearly the same 
result is obtained by engraving at the ^th of an inch from the edge 
of the plate a line deep enough to reach the copper. The objec- 
tions to this are, that during the polishing process the engraving 
is filled with dust, and it retains water, which sometimes occasions 
stains. He then proposes, as a very great simpUfication of this 
process, that the plate be laid flat in a shallow box containing two 
grooves, one to receive the plate, and the other a board saturated 
with iodine. Around the plate he places a border of either 
powdered starch or lime, and the iodine descends from the board 
to the tablet. The starch or lime absorbs the iodine with avidity, 
and thus prevents its attacking the edges of the silver, and the 
vapour is diffiised with perfect evenness over it. Another ad- 
vantage is, that the saturated board may be used for several days 
in succession, without being at all renoVated. 

M. Seguier somewhat modifies even this process. A box of 
hard wood, varnished internally with gum lac, contains a lump of 
soft wood, furnished with a card of cotton sprinkled with iodine. 
Upon this is placed a plate covered with card-board on each of its 
faces. One of these card-boards furnishes, by radiation, to the 
metal the vapour of iodine, while the other returns to the cotton 
that which it had lost. It suffices to turn the plate from time to 
time, in order that the operation may go on with equal rapidity. 
A plate of glass is placed upon the upper card-board, where it is 
not operated on. The plate is sustained a little above the charged 
cotton by frames of hard wood varnished with gum lac. By 
increasing the distance between the cotton and the plate, or the 
contrary, we are enabled to suit the arrangement to the tempera- 
tare of the season, and thus always operate with facility and 
promptitude. M. Seguier also states, that a single scouring with 
tripoli, moistened with acidulated water, is sufficient to cleanse the 
plates thoroughly, and does away with the tedious process of 
scouring with oil, and afterwards the operation of heating the 
tablet over a spirit-lamp. M. SoUel has proposed the use of the 
chloride of silver to determine the time required to produce a good 
impression on the iodated plate in the camera. His method is to 
fix at the bottom of a tube, blackened within, a piece of card, on 
which chloride of silver, mixed with gum or dextrine, is spread. 
The tube thus disposed is turned from the side of the object of 
which we wish to take the image, and the time that the chloride of 
silver takes to become of a greyish slate colour will be the time 
required for the light of the camera to produce a good effect on 
the iodated silver. 
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Dr. Draper, of New York, acting on the suggestions of Mr. 
TowBon relative to the adjustment of the focus, who published 
his views and experiments m the Philosophical Magazine for 1839, 
succeeded in accelerating his process so 1^ as to obtain portraits 
from the life. He published his process in the London and 
Edinburgh Philosophical Magazine for September 1840. From 
this paper I shall take the liberty of making copious extracts. It 
was first stated that it was necessary, to procure any impression 
of human features on the daguerreotype plate, to paint the face 
white, or dust it over with a white powder, it being thought that 
the hght reflected from the flesh would not have sufficient power 
to change the iodated surface. This has been shown to be an 
error, for, even when the sun shines but dimly, there is no difficulty 
in delineating the features. 

^ When the sun, the sitter, and the camera, are situated in the 
same vertical plane, if a double convex non-achromatic lens of four 
inches diameter, and fourteen inches focus be employed, perfect 
miniatures can be procured in the open air in a penod varyii^ 
with the character of the light from 20 to 90 seconds. The dress 
also is admirably given, even if it should be black; the slight dif- 
ferences of illumination are sufficient to characterize it, as well as 
to show each button and button-hole, and every fold. Partly 
owing to the intensity of such light, which cannot be endured 
without a distortion of the features, but chiefly owing to the cir- 
cumstance that the rays descend at too great an angle, such 
pictures have the disadvantage of not exhibiting the eyes with 
distinctness, the shadow from the eyebrows and forehead encroach- 
ing on them. To procure flne proo&, the best position is to have 
the line joining the head of the sitter and the camera so arranged 
as to make an angle with the incident rays of less than ten 
degrees, so that all the space beneath the eyebrows shall be illu- 
minated, and a slight shadow cast from the nose. This involves, 
obviously, the use of reflecting mirrors to direct the ray. A single 
mirror would answer, and would economise time, but in practice it 
is often convenient to employ two ; one placed, with a suitable 
mechanism, to direct the rays in vertical lines, and the second 
above it, to direct tbem in an invariable course towards the 
sitter. 

*^ On a bright day, and with a sensitive plate, portraits can be 
obtained in Sie course of ^\^ or seven minutes, in the diflused 
day-light. The advantages, however, which might be supposed 
to accrue from the features being more composed, and of a 
natural aspect, are more than counterbalanced by the difficulty of 
retaining them so long in one constant mode of expression. But 
in the reflected sunshine, the eye cannot bear the efiulgence of 
the rays. It is therefore absolutely necessary to pass them 
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through fBome bhie medium, which shall abstract from them their 
heat, and take away their offensive brilliancy. I have used for 
this purpose blue glass, and. also ammoniaco^ulphate of copper, 
contained in a large trough of plate glass, the interstice being 
about an inch thick, and the fluid diluted to such a point, as to 
permit the eye to bear the light, and yet to intercept no more than 
was necessary. It is not requisite, when coloured glass is employed, 
to make use of a large surface ; for if the camera operation be car- 
ried on until the proof almost solarizes, no traces can be seen in 
the portrait of its edges and boundaries ; but if the process is 
stopped at an earlier interval, there will be commonly found a 
stain corresponding to the figure of the glass." 

'' The chair in which the sitter is placed has a staff at its back, 
terminating in an iron ring, that supports the head, so arranged 
as to have motion in directions to suit any stature and any atti- 
tude. By simply resting the back or side of the head against this 
ring, it may be kept sufficiently still to allow the minutest marks 
on the face to be copied. The hands should never rest upon the 
chest, for the motion of respiration disturbs them so much as to 
bring them out of a thick and clumsy appearance, destroying also 
the representation of the veins on the back, which, if they are held 
motionless, are copied with surprising beauty. 

'^It has already been stated, that certain pictorial advantages 
attend an arrangement in which the light is thrown upon the &ce 
at a small angle. This also allows us to get rid entirely of the 
shadow from the background, or to compose it more gracefully in 
the picture ; for this, it is well that the chair should be brought 
from the background, from three to six feet. 

** Those who undertake Daguerreotype portraitures, will of 
course arrange the back-ground of their pictures according to 
their own tastes. When one that is quite uniform is required, a 
blanket, or a cloth of a drab colour, properly suspended, will be 
found to answer very well. Attention must be paid to the tint : 
white, reflecting too much light, would solarize upon the proof 
before the face had time to come out, and, owing to its reflecting 
all the rays, a blur or irradiation woold appear on all edges, due 
to chromatic aberration. 

" It will readily be understood, that if it be desired to introduce 
a vase, an urn, or other ornament, it must not be arranged against 
the back-ground, but brought forward until it appears perfectly 
distinct upon the obscured glass of the camera. 

" Different parts of the dress, for the same reason, require inter- 
vals, differing considerably, to be fairly copied ; the white parts of 
a costume passing on to solarization before the yellow or black 
parts have made any decbive representation. We have therefore 
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to make use of temporary expedients. A person dressed in a 
black coat and open waistcoat of the same colour, must put on a 
temporary firont of a drab or flesh colour, or, by the time that his 
&oe and the fine shadows of his woollen clothing are evolved, his 
shirt will be solarized, and be blue, or even black, with a white 
halo around it. Where, however, the white parts of the dress do 
not expose much surface, or expose it obUquely, these precautions 
are not essential ; the white collar will scarcely solarize until the 
face is passing into the same condition. 

" Precautions of the same kind are necessary in ladies' dresses, 
which should not be of tints contrasting strongly, 

" It will now be readily understood, that the whole art of taking 
Daguerreotype miniatures consists in directing an almost horizon- 
tal beam of fight, through a blue coloured medium, upon the face 
of the sitter, who is retained in an unconstrained posture by an 
appropriate but simple mechanism, at such a distance from the 
back-ground, or so arranged with respect to the camera, that his 
shadow shall not be copied as a part of his body." 

Professor Draper used a camera, having for its objective two 
double convex lenses, the united focus of which, for parallel rays, 
was only eight inches;. they were four inches in diameter in the 
clear, and were mounted in a barrel, in front of which the aperture 
was narrowed down to three and a half inches, after the manner 
of Daguerre's. He also adopted the principle of bringing the plate 
forward out of the best visible focus, into the focus of the violet 
rays, as was first suggested by Mr. Towson of Devonport, who also 
made many experiments, about the same period, with cameras 
having mirrors instead of lenses. A patent was taken out by Mr. 
Woolcott, a philosophical instrument-maker of New- York, for a 
camera for portraiture, with an elliptical mirror : which form of 
apparatus was also patented by Mr. Beard, in England, who, 
having somewhat modified Dr. Draper's arrangements, succeeded 
still better in obtaining copies of " the human face divine." 

A camera obscura of this descripticm is very easily constructecT. 
Fig. 40 is a sectional view of the apparatus. At one end of a box, 




shaped as in the figure, and having an opening at D, is placed an 
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eQiptical mirror, A. The prepared plate B is fixed to the sliding 
frame C, by which it is adjusted to the best focus. The rays of 
light radiating from a figure placed at F, will, it must be evident, 
.pass through the opening at D, and fall on the mirror, as repre- 
sented by the dotted lines, and will be thence reflected to the 
plate B. 

The mirror has certainly the advantage of throwing a greater 
quantity of light upon the plate, but it has the great disadvantage 
of limiting the size of the picture. With a mirror of seven inches 
diameter, we only procure pictures which will be perfect over two 
square inches ; whereas, with a lens of three inches diameter and 
fourteen inches focal length, pictures of a foot square may be 
worked. From this it will be seen that the mirror is only appU- 
cable where single objects are to be copied. 

Eventually the sensibility of the surface of the plates was greatly 
increased, Mr. Goddard appears to have been the first to employ 
bromine in combination with iodine ; and it was subsequently found 
by M. Claudet and others, that chlorine had an accelerating power, 
but not to the same extent as the bromine. 

The following remarks by M. Daguerre on polishing and prepar- 
ing the plates, from the Comptes Kendus of March 13, 1843, should 
be carefully attended to as the preliminary process upon which the 
success of every subsequent state depends. 

^ " Since the publication of my process, I have not been able to 
occupy myself much with it. The investigations to which I 
devoted myself have been in an entirely new direction, and the 
experiments which they required were analogous with the preced- 
ing ones, only inasmuch as they were made on a metallic plate. 
However, I have lately been so much struck with the unequal 
results which the impressions generally present — even those of per- 
sons who are especially occupied with them — that I determined to 
seek some means of remedying this serious inconvenience, which I 
attribute to two principal causes. 

" The first relates to the operation of polishing, which it is physi- 
cally impossible to eflfect without leaving on the surface of the 
plate traces of the liquid and of the other substances used in this 
operation : the cotton alone which is employed, however clean it 
may be, is -sufficient to leave a film of dirt on the silver. This first 
cause constitutes a very great obstacle to the success of the impres- 
sion, because it retards the p^iotogenic action by preventing the 
iodine from coming in direct contact with the silver. 

" The second consists in the alterations of the temperature of the 
air with which the plate is in contact, from the first operations to 
the mercurial operations. It is known that when a cold body is 
surrounded with warmer air it condenses its moisture. To this 
efl^t must be attributed the difficulty which is experienced in 
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operating in a hamid medium^ especially when we come to the 
mercurial operation, which requires, to raise a suitable vapour, a 
temperature of at least 122^ F. 

^' This vapour, which fii*st heats the air contained in the apparatus^ 
produces on the metal a dew which weakens the image. It is very 
evident that this humid layer is very injurious ; since, if, for ex- 
ample, the plate, on leaving the camera obscura, be breathed on 
two or three times, the mercurial vapour can no longer cause the 
impression to appear. 

" The water which is condensed, even at the slightest difference 
of temperature between the surface of a body and the surrounding 
air, contains in solution, or in suspension, a non-volatile substance, 
which might be called atmospheric dust ; and as soon as the equi- 
librium of temperature is estabhshed between the air and the sur- 
face of the body, the humid vapour which was condensed on it is 
volatilised, and depositing on it the dust which it contains, goes 
on to be re-saturated in the air with a fresh quantity of this impure 
substance. 

" In order as much as possible to neutralize this effect, the tem- 
perature of the plate may be kept higher than that of the sur- 
rounding air, during each of the operations. But it is impossible 
to cause this heat to reach to 122° F., in order for it to be of the 
same temperature as the vapour of mercury, since, if the plate be 
exposed to that degree of heat after the -operation of light in the 
camera obscura, the image will be altered. 

" I first tried to absorb the humidity of the air in the mercurial 
box by the usual means, such as lime, &c, ; but these means are 
insuflBcient, and only complicate the process, without giving a good 
result. Another means which has been proposed consists in 
vapourising the mercury under the pneumatic machine ; by this 
process, truly, the dew on the plate is avoided, but the pressure of 
the air, which is indispensable to the impression, is suppressed. 
The results thus obtained, also, are always wanting in purity. 

" The following is the process at which I have stopped, because 
it is very simple, and because it obviates the two inconveniences 
above mentioned ; that is to say, it frees the silver as much as pos- 
sible from all dirt or dust, and neutralises the humidity produced 
by the elevation of temperature in the mercurial box. fey the first 
of these two effects it increases the pro^nptitude, and by the second 
it renders the lights much whiter (especially by the application of 
M. Fizeau's chloride of gold) : these two effects are always certain. 
The promptitude given by tnis process is to that hitherto obtained 
as 3 to 8 ; this proportion is accurate. 

" This process consists in covering the plate, after having polished 
it, with a layer of very pure water, and heating it very strongly 
with a spirit-lamp, and in afterwards pouring off this layer of water 
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in sueh a manner that its upper part, where the dust which it has 
raised floats, does not touch the plate. 

"mods of operating. 

** It is necessary to have a frame of iron wire of the size of the 
plate, having at one of its angles a handle, and in the middle, on 
the two opposite sides, two small cramp-irons, to retain the plate 
when it is inclined. After having placed this frame on a nori- 
zontal plane, the plate is placed on it, which is covered with a 
layer of very pure water, and putting as much water as the surface 
can retain. The bottom of the plate is afterwards very strongly 
heated, and very small bubbles are formed at the surface, ^y 
degrees these bubbles become larger, and finally disappear ; the 
heat must be continued to ebullition, and then the water must be 
poured off. The operator should commence by placing the lamp 
under the angle of the frame where the handle is ; but, before 
removing the frame, this angle must be very powerfully heated, and 
then, by gradually removing it by means of the handle, the water 
immediately begins to run off. It must be done in such a way 
that the lamp shall follow, under the plate, the sheet of water in 
its progress, and it must be only gradually inclined, and just 
suflScient for the layer of water, in retiring, not to lose in thick- 
ness ; for, if the water were dried up, there would remain small 
isolated drops, which, not being able to flow off, would leave on the 
silver the dust which they contain. After that, the plate must 
not be rubbed : very pure water does not destroy its polish. 

" This operation should be performed only just before iodising the 
plate. Whilst it is yet warm, it is placed in the iodising box, and, 
without allowing it to cool, it is submitted to the vapour of the 
accelerating substances. Plates thus prepared may be kept one 
or two days (although the sensibility diminishes a little), provided 
that several plates be placed opposite to one another, at a very 
short distance apart, and carefully enveloped to prevent change of 
air between -the plates. 

"observations on the polishing of plates. 

" The plates cannot be too well polished. It is one of the most 
important points to obtain a fine polish; but the purity often 
disappears when substances which adhere to the surface of the 
silver are used, — such as the peroxide of iron, which has been very 
generally made use of for giving the last polish. This substance, 
indeed, seems to burnish the silver, and to give it a more perfect 
poUsh ; but this polish is factitious, since it does not really exist 
on the silver, but in feet on a very fine layer of oxide of iron. It 
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18 for this reason that there is required for polishing them a sab- 
stance which does not adhere to the silver ; pumice, whicli I re- 
commended at the commencement, leaves less residue. 

" As regards the liquid to be employed : in the first operations 
nitric acid of five degrees must be employed, as I stated in the 
first instance ; but for the last operations it must be reduced to one 
degree. 

*' The polishing with oil and the heating may be suppressed. 

^* I take the opportunity afforded by this communication to lay 
before the Academy the following observations which I owe to 
experience : — 

" The layer produced by the descending vs^urs of the iodine and 
of the accelerating substances, forms with silver a more sensible 
compound than is obtained with the ascending vapours. I make 
this observation only to lay down a fact, for it would be difficult 
to employ descending vapours, on account of the dust which might 
fall during the operation, and from stains. 

^' The resistance which light experiences in passing through a 
white glazing {yitrage) is well known. This resistance is even 
greater than it appears, and may be attributed not only to the 
dust which is left on the glazing in cleaning it, but also to that 
which is naturally deposited on it. The object-glass of the camera 
obscura is certainly in the same case. To ascertain this, I put the 
object-glass in cold water, which I boiled; I knew that it was 
impossible to remove it without the sides. This operation had, 
therefore, no other object than to raise the temperature of the 
glass to 212° F. C, and I then immediately poured on the two 
sides of the object-glass very pure boiling water to remove the 
dust. By operating directly with the object-glass, thus cleansed, 
I still further increased the promptitude. This means presents 
too many difficulties to be put in practice ; only care should be 
taken to clean the object-glass every day. 

" The atmospheric dust, which is the scourge of the photogenic 
images, is, on the contrary, favourable to images which are obtained 
by contact or at a very short distance. To be convinced of this, 
we have only to clean the two bodies which we wish to put in 
contact with the boiling water, as I have just indicated, and to 
keep them both at the same temperature as the air; there will 
then be no impression, which evidentiy proves that these images 
have no relation with the radiation which gives . photographic 
images." 

Without detailing any further the various stages of improve- 
ment which took place at short intervals, it is thought advisable 
to describe the forms of manipulation by which the most satis&c- 
tory images are obtained on the silver plates. 

There are many varieties of accelerating liquids introduced, in 
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all of whicli we have combinations in various proportions of either 
bromine and iodine, or chlorine and iodine, and sometimes of the 
three. These are known by the names of Ean Brom^e, or Bro- 
mine Water, Bromide of Iodine, Eedman's Sensitive Solution, 
Hungarian Liquid, and Woolcott's Accelerating American Fluid. 
In aU cases, bromine, combined sometimes with chlorine and iodine, 
is the accelerating agent. They all require to be diluted with 
water until about the colour of pale sherry. The plate is exposed 
to the influence of the vapour in the same manner as witii the 
iodine, but the colour to be attained differs according to the solu- 
tion employed. The following rules will guide the experimenter 
in using the different Uquids. If bromide of iodine be used as the 
accelerating agent, the plate should remain over the iodine solution 
until it is of a deep yellow tint, and over the bromide till of a deep 
rose colour. By observing the time of exposure necessary to 
render a plate sensitive, any number of plates may be prepared 
exactly alike, provided that the same quantity of the solution, 
always of an unifonn strength, be put into the pan. By using a 
much weaker solution a longer exposure becomes necessary, but 
the plate becomes more evenly covered, and there is less danger of 
having too much or too little of the accelerator upon it The same 
remark may apply to other accelerating solutions. If Redman's 
solution, or the Hungarian liquid, a pale yellow and hght rose will 
be found to answer best As a general rule, if the yellow colour 
produced by the iodine be pale, the red should be pale also ; if 
deep, the red must incline to violet When several plates are to 
be prepared at one time, the same solution will serve for all ; 
but it seldom answers to preserve the mixtures for any time ; and 
its use, after keeping, is one great cause of the failures which so 
annoy amateurs. The bromine contained in these solutions is 
very subtile, and escapes, leaving little else but iodine remaining, 
vvhich will, after some little time, give a red colour to the plate, 
without rendering it sensitive, entirely disappointing the expec- 
tations of the operator. Eau Brom6e, or bromine water, which is 
very easily prepared, is extensively used on the Continent, and is 
simple in its use. If a certain quantity of an uniform solution be 
placed in the pan, for each plate prepared one observation will 
suffice to determine the time of exposure; if not, the colour must 
guide the operator, varying according to the degree of colour 
obtained over the iodine ; thus, if the first colour obtained be a 
light yellow, the plate should attain a fiill golden tint over the 
iodine, and may then be retained over the bromine until it acquires 
a rose colour. If iodized of a golden yellow, then, in the second 
operation, it is taken to a pale rose, and in the third to a deep 
rose. If in the first of a full red, in the second to a deep red, 
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and lastly to a grey ; if th« fint to a deep re4 in &e second to 
a light Uue, and in the third, to a white, of nearly the absence of 
all colour. 

Experience, however, must invariably guide the operator, as 
scarcely any two solutions, though professedly the same in cha- 
racter, possess the same properties. 

In a pamphlet published by M. Fizeau, bromine*water is recom- 
mended to be prepared as follows : — ^^ To prepare a solution of 
bromine, of a fixed proportion and convenient strength to operate 
with, I, in the first place, make a saturated solution of lHX)mine in 
water ; this is prepared by putting into a bottle of pure water a 
great excess of bromine, agitating strongly for some minutes, and 
before using allowing the bromine to separate. Now, a definite 
quantity of this saturated water is to be mixed with a definite 
quantity of plain water, which will give a solution of Inromine 
always of the same strength : this mixture is conveniently made 
in the foUowing manner :— The apparatus necessary is a dr(^pping 
tube, which is also required for another part of the process, capable 
of holding a small definite quantity, and a bottle, having a mark to 
indicate a capadty equal to .thirty times that of the dropping tube ; 
fill the bottle with pure water to the mark, then add, by means of 
the dropping tube, the proper quantity of the saturated solution 
of bromine. 

^^ The purity of the water is of some importance : the foregoing 
proportions refer to pure distilled water, and it is well known that 
the water of rivers and springs is not pure ; but these different 
varieties can be used as absolutely pure water by adding a few 
drops of nitric acid till they taste slightiy acid ; two or three drops 
to the pint is generally sufficient 

" The liquid produced, which is of a bright yellow colour, ought 
to be kept in a well-stopped bottle ; it is the normal solution, and 
I shall call it simply bromine water, to distinguish it from the 
saturated solution. ft. 

" Bromine Box, — ^The box I employ for subjecting the plate to 
the vapour of the bromine water is constructed in the following 
manner : — ^It consists of a box lined with a varnish, which is not 
acted on by bromine ; its height is about four inches ; the other 
dimensions are regulated by the size of the plate, which ought to 
be at least half an inch all round, short of the sides of the box ; it 
is composed of three separate portions — the cover, which is the 
frame holding the plate, the body of the box, and the bottom, upon 
which is placed the vessel for the bromine ; this moveable bottom 
is slightiy hollowed, so that the bromine vessel may always be 
placed in exactiy the same position." 

Few men have done more for photography than Fizeau, and in 
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nesrfy all his saggestionB he has been exceedingly happy : the 
bromine water thus prepared is used with the l^st eieet by our 
Baost eminent daguerreotype artists. 

Bromide of iodine is best prepared by the method of M. de 
Valicours, which is as follows r — " Into a bottle of the capacity of 
about two ounces, pour thirty or forty drops of bromine, the predse 
quantity not being of importance. Then add, grain by grain, as 
much iodine as the bromine will dissolve till quite saturated This 
point is ascertained when some grains of the iodine remain undis* 
solved. They may remain in the bottle, as they will not int^ere 
with the success of the preparation. 

" The bromide of iodine thus prepared, from its occupying so 
small a space, can very easily be carried, but in this state it is 
much too concentrated to be used. When it is to be employed, 
pour a small quantity, say Meen drops, by means of a dropping* 
tube, into a bottle containing about half an ounce of filtered river 
water. It will easily be understood that the bromide of iodine can 
be used with a greater or less quantity of water without altering 
the proportion which exists between the bromine and iodine.*^ 

Chloride of iodine appears to have been first employed by 
M. Olaudet, and is prepared by merely placing iodine in an atmo- 
sphere of chlorine. Chloride of bromine is made by mixing two 
drachms of a saturated solution of bromine with fifteen drops of 
strong muriatic acid and about nine or ten ounces of water. The 
Hungarian mixture appears to be a similar compound to this. 

For the following exceedingly convenient preparations we are 
indebted to Mr. R. J. Bingham, who has for some time, with much 
success, devoted his attention to the improvement of photc^raphic 
processes. The following extracts are from the Philosophical 
Magazine for October 1846 : — 

" An improvement in the Daguerreotype Process by the application 
of some new compounds of bromine^ chlorine, and iodine, with Urns, — 
All persons who have practised the daguerreotype must have 
remarked that in warm weather a considerable deposition of mois- 
ture takes place upon the glass or slate cover used to confine the 
vapour in the bromine or accelerating pan. This moisture must 
also necessarily condense upon the cold metallic surface of the 
plate during the time it is exposed to the bromine vapour. In 
feet, I have been informed by a number of professional daguer- 
reotypists (and I have experienced the difficulty myself), that they 
were unable to obtain perfect pictures during the excessive heat 
of the late season ; and a very clever and enterprising operator, 
who last year made a tour on the Continent, and brought home 
some of the finest proofe I have ever seen, entirely failed this 
season in obtaining dear and peifect pictures, from the constant 
appearance of a mist or cloud over the prepared snr&ce. Thia 
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appeam to be caused bj the deposition of moisture upon the plaie^ 
arising from the water in which the bromine is dissolved. To 
obviate this, some have recommended the pan to be ke{>t at a low 
temperature in a freezing mixture ; and M. Daguerre, in a com- 
muuication to the French Academy of Sciences, recommends the 
plate to be heated : but in practice both these plans are found ta 
be unsuccessful. (See Lerebours' Traite de Photoffraphie,) 

" It appeared to me, that if we could avoid the use of water 
altogether in the accelerating mixture, not only would the difficulty 
I have mentioned be avoided, but a much more sensitive surfaoo 
would be obtained on the plate. With this view I endeavoured 
to combine bromine with lime, so as to form a compound analogous 
to bleaching powder. In this I was successful, and find that 
bromine, chloride of iodine, and iodine, may be united with lime^ 
forming compounds having properties similar to the so-called 
chloride of lime. 

" The bromide of lime^ may be produced by allowing bromine 
yapour to act upon hydrate of lime for some hours : the most con- 
venient method of doing this is to place some of the hydrate at the 
bottom of a flask, and then put some bromine into a glass capsule 
supported a little above the lime. As heat is developed during 
the combination, it is better to place the lower part of the flask in 
water at the temperature of about 50o Fah. : the lime gradually 
assumes a beautiful scarlet colour, and acquires an appearance 
very similar to that- of the red iodide of mercury. The chloro- 
iodide of lime may be formed in the same manner : it has a deep 
brown colour. Both these compounds, when the vapour arising 
from them is not too intense, have an odour analogous to that of 
bleaching powder, and quite distinguishable from chlorine, bromine, 
or iodine alone. 

" Those daguerreotypists who use chlorine in combination with 
bromine, as in Woolcott's American mixture, or M. Guerin's Hun« 
garian solution which is a compound of bromine, chlorine, and 
iodine, may obtain similar substances in the solid state, which may 
be used with great advant^e. By passing chlorine over bromine, 
and condensing the vapours into a liquid, and then allowing the 
vapour of this to act upon lime, a solid may be obtained having all 
the properties of the American accelerator ; or by combining the 
chloro-iodide of lime with a little of the bromide, a mixture similar 

> " I call this substance bromide of lime, although there is a difficulty as to 
the composition of bleaching powder, and which would also <ipply to the 
compounds I describe. Some chemists regard the chloride of lime to be a 
compound of lime, water, and chlorine. Balard thinks it is a mixture of 
bypo-chlorite of lime and chloride of calcium ; and the view of Millon and 
Prof. Graham is, that it is a peroxide of 'lime, io which ooe equivalent of 
oxygen is nplaced by one of chlorine." 
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to £hat of M. Gu6rm's may be produced : but I greatly prefer, 
and would recommend, the pure bromide of lime, it being, as I 
believe, the quickest accelerating substance at present known. 
By slightly colouring the plate with the chloro-iodide, and then 
exposing it for a proper time over the bromide, proofs may be 
obtained in a fraction of a second, even late in the afternoon. A 
yellow colour should be given by the use of the firet substance ; 
and the proper time over the bromide is readily obtained by one 
or two trials.* With about a drachm of the substance in a shallow 
pan, I give the plate ten seconds the whole of the first day of 
using the preparation, and add about three seconds for every suc- 
ceeding one. The compound should be evenly strewed over the 
bottom of the pan, and will last, with care, about a fortnight. 

" The great advantage of this compound is, that it may be used 
continuously for a fortnight without renewal ; and, unlike bromine 
water, its action is unaffected by the ordinary changes of tempe- 
rature. 

" I have hastened to communicate this during the present fine 
weather, believing that it will be acceptable to all interested iH 
tills beautiful application of science." 

By the employment of these agents, a sensitive coating is pro- 
duced, upon which actinic changes are almost instantly made. 
The modes of proceeding to prepare the plates are similar to those 
already named. 

The time necessary for the plate to be exposed to the action of 
the bromine water must be determined by expeiiment, for it will 
vary according to the size of the box and the quantity of liquid 
used. It is ordinarily between thirty and sixty seconds, the time 
varying with the temperature of the atmosphere : when once deter- 
mined, it will be constant with the same box, the same strength 
of solution, and the same temperature. 

The method of coating the plate which is most approved, is as 
follows : — ^Place the pan upon a table, fill the pipette with bromine 
water, draw out a little way the glass slide, and allow the bromine 
water to run into the pan, and again close the vessel : the liquid 
must cover evenly the bottom of the pan ; if not level, it must be 
adjusted; the level will be easily seen through the glass slide. 
When everything is thus arranged, the plate, previously iodized, is 
to be placed in its frame over the pan, the slide withdrawn, and 
the necessary time counted ; after this has elapsed, the slide should 

1 '< It IB better to coant time both over the iodine and the bromide of lime : 
the exposure of the plate to the iodine, after it has received its proportion of 
bromine, should be one-third of the time it took to give to it the first coating 
of iodine. We have found that if less iodine than this be allowed to the plate 
it will not take up so much mercury, neither will the picture produced be so 
bold and distinct" 
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be shut, and the plate immediately placed in the dark box of tli« 
camera. 

For a second operation, this bromine water mnst be throim 
away, and a fresh quantity used. The bottle containing the bro- 
mine water should be kept away from the direct light of the sun, 
and care should be taken that no organic matter fall into the 
bottle, such as grease, chips of cork, &c. These enter into new 
combinations with the bromine, and lead to error as to its amount 
in solution. 

When bromide of iodine or the chloride are used, erery precau* 
tion must be adopted to secure a uniform coating; and the 
methods su^rrested by Daguerre are the best which can be recom- 
mended. When the plate has been exposed in the camera the 
proper time, it is subjected, as already directed, to the action of 
mercurial vapour ; and then, being washed with the hyposulphite 
of soda, subjected to M. Fizeau's process -of fixing with solutioD 
of gold. 

The process, as described by M. Fizeau, is as Mlows : — 
• "Dissolve eight grains of chloride of gold in sixteen ounces of 
water, and thirty-two grains of hyposulphite of soda in four ouncea 
of water ; pour the solution of gold into that of the soda, a little by 
little, agitating between each addition. The mixture, at fir^t 
slightly yellow, becomes afterwards perfectly limpid. This liquid 
now contains a double hyposulphite of soda and gold. 

" To use this salt of gold, the surface of the pUte should be 
perfectly free from any foreign substance, especially dust ; conse- 
quently it ought to be washed, with some precautions which might 
be neglected if it was to be finished by the ordinary mode of 
washing. 

" The following manner generally succeeds the best : the plate 
being yet iodized, and perfectly free from grease on its two sur- 
faces and sides, should have some drops of alcohol poured on the 
iodized surface ; when the alcohol has wetted all the surface, 
plunge the plate into a basin of water, and after that into a solu- 
tion of hyposulphite of soda. 

" This solution ought to be changed for each experiment, and 
to consist of about one part of the salt to fifteen of the water : the 
rest of the washing is done in the ordinary way, only taking care 
that the water should be as free as possible from dust 

" The use of the alcohol is simply to make the water adhere 
perfectly all over th© surfece of the plate, and prevent it from 
quitting the sides at each separate immersion, which would infal- 
libly produce stains. 

" When a picture has been washed, with these precautions, the 
treatment with the salt of gold is very simple. It is sufficient to 
place the plate on a support, fig. 41, and pour upon its surfiice 



Digitized by 



Googk 



IXPaOTZMXNTS III DjLOnXRBXaTTFX. 



1^8 




JU 



a sufficient qoantity of the salt of gold that it may be entirely 
covered, and heat it with a strong spirit-lamp ; the picture will be 
seen to brighten, and become, in a minute or two, of great force. 
"When this effect is produced, the liquid should be poured 0% and 
the plate washed and dried. 

"In this operation the silver is dissolved, and 
the gold precipitated upon the silver and mercury, 
but with very different results ; in effect, the silver, 
which, by its reflection, forms the shades of the 
picture, is some way darkened by the thin film of 
gold which covers it, from which results a strength- 
ening of all the darksw The mercury, on the con- 
trary, which, in the state of an infinite number of 
smidl fflobules, forms the lights, is augmented in 
Its sohdity and brightness, by its union with the ^^ 

gold, from which results a great degree of perma- 
nency, and a remarkable increase in the lights of the picture.^' 

llie plates are then washed by means of an arrangement of this 
order. The apparatus represented in fig. 42 may be employed* 
a is a vessel sufficiently large to take the 
plate, and not more than half an inch 
wide : this is filled with distilled water, 
which is heated by means of a spirit-lamp ; 
& is a stand supporting the trough, and c 
a holder for the plate. After Uie plate 
has been inmiersed for a few minutes, it is 
to be drawn out slowly, and by blowing on 
it the water is removed, and the warm 
metal rapidly dried. Such are the princi- 
pal processes which have been adopted in 
the daguerreotype manipulation. Other 
modes for giving permanency to the da- 
gnerrean image have been adopted, but none of them have been so 
thoroughly successful. 

It appears advantageous to quote a few of the modified forms of 
proceeding for fixing these pictures, when obtained, which have 
nrom time to time been recommended. 

Uxtraet of a Letter from M. Preschot to M, Arago, 

In one of the sittings of last month you mentioned a process for 
fixing photogenic images on metal. Knowing, as I do, the interest 
you take in the beautiful discovery of the daguerreotype, I hope 
you will excuse the liberty I take in troubling you with the results 
which I obtained in experiments made a few months ago. 

Photogenic images, obtained by M. Daguerre's process, may be 
fil^d 1^ treating them with a solution of hydrosulphate of ammo- 
nia. For this purpose, a concentrated solution of this fluid ia 
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mixed with three or four volumes of pure water, which is poured 
into a flat vessel, in sufficient quantity that the plate may bd 
steeped in it horizontally, and just covered with the fluid. When, 
by the action of the fluid, the tints of the drawing are sufficiently 
changed, which occurs in less than a minute, the plate is to be 
withdrawn and put into a flat vessel containing water : it is after- 
wards taken out and dried. By this process the polished parts of 
the metal are tinged grey by the sulphuret, and the amalgamated 
parts are not attacked, — or, at least, but very little. The tints may 
be varied by the concentration of the fluid or the duration of the 
ijiimei"8ion : however, too long an action turns the lights yellow. 
Photogenic images, treated in this manner, bear rubbing with the 
finger without losing any of their details. 

M. Choiselat proposed a plan which has been rarely acted upon, 
but which is well deserving of all attention. 

Chloride, and particularly iodide, of silver, dissolved in hypo- 
sulphite of soda, may be advantageomly employed for fixing the 
images of the daguerreotype. Steeped in these solutions, they 
are under the electrochemical influence exerted by the copper oa 
the dissolved silver, and thus became ineffaceable. 

Instead of the hyposulphite, a mixture of iodide, bromide, &c^ 
of potassa, may be employed. 

The iodide of silver best adapted for this operation is that which 
is obtained by treating, with the aid of heat, a plate of this metal by 
the iodide precipitated from alcohol by water, afterwards dissolving 
the iodide formed and adhering to the plate in the hyposulphite. 

Upon the suggestion of Mr. Towson, who pubHshed his paper 
in the Philosophical Magazine for 1839, a new mode of adjusting 
the focus was introduced, by which the difference between the 
chemical and the luminous rays was allowed for, and to this was 
mainly due the a<jceleration of the process sufficiently to obtain 
pictures from the life. 

Dr. Berres, of Vienna, assisted by Mr. F. Kratochwila, has suc- 
ceeded by another process, bearing some analogy to that of M. Fizean, 
in fixing the daguerreotype designs. He takes the photograph 
produced in the usual manner by the process of Daguerre, holds it 
for a few minutes over a moderately warmed nitric acid vapour, 
and then lays it in nitric acid of 13° or 14° Reaumur (61^° or 
61 J® Fahrenheit), in which a considerable quantity of copper or 
silver, or both together, has been previously dissolved. Shortly after 
having been placed therein, a precipitate of metal is formed, and can 
be changed to any degree of intensity. The photographic picture 
coated with metal is now removed, washed in water, cleaned, and 
dried ; it is then polished with chalk or magnesia, and a dry soft 
cloth or leather, aft^r which the coating will become clean, clear, 
and transparent^ so that the picture with all its properties eaa 
again be seen. 
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The Mowing experiments for the simplificatba of the daguef* 
reotype processes, which were made by me many years since, do 
not appear to be entirely uninstructiye : the original paper is there- 
fore retained, with a few verbal alterations only. 

The extreme expense of the apparatus and plates as supplied 
by the patentee, induced me, in the very first stage of my experi- 
ments, to endeavour to construct for myself a set which should be 
equally as effective, and less expensive. 

I was soon satisfied that all the arrangements might be much 
simplified, and any one may have constructed for himself, for less 
than twenty shillings, a set of apparatus, by which he shall be 
«Dabled to produce pictures equalling, in every respect, those pro- 
cured with the set sold at twenty pounds. 

My apparatus consists of a deal box the size of my plates, and 
three inches deep, with a thin loose board in the bottom. Thi& 
board is well saturated with the tincture of iodine ; the spirit is 
allowed partially to evaporate, and then, being put in its place, 
the plate is adjusted at a proper height above it, varying the 
height according to the temperature, — ^the box being closed, the 
operation is completed in about three minutes. Another deal box, 
having a glass in one side, and a bottom of sheet iron, which is 
slightly concaved to contain mercury, with grooves upon which 
the plate may rest at the proper angles, serves to mercurialize the 
plates. My camera, which I use for every photographic process, 
IS described in a future chapter. It is sometimes convenient, par- 
ticularly when travelling, to use a piece of amalgamated copper, 
which may be prepared, when wanted, by rubbing it with some 
nitrate of mercury. The expense of the plates may be very much 
reduced : instead of using copper plated with silver, I would re- 
commend the use of silvered copper, which every one can prepare 
for himself at a very small expense. The following is the best 
method of proceeding : — 

Procure a well planished copper plate of the required size, and 
well polish it, first with pumice stone and water, then with snake 
stone, and bring it up to a mirror surface with either rotten-stone or 
jewellers* rouge. Plates can be purchased in a high state of pre- 
paration from the engravers. Having prepared the copper plate, 
well rub it with salt and water, and then with the silvering powder. 
No kind answers better than that used by clock-makers to silver 
tiieir dial-plates. It is composed of one part of well-washed 
chloride of silver, ^ve parts of cream of tartar, and four parts of 
table salt This powder must be kept in a dark vessel, and in a 
dry place. For a plate six inches by ^ve, as much of this compo- 
sition as can be taken up on a shilling is sufficient. It is to be 
laid in the centre of the copper, and the figures being wetted, to 
be. quickly rubbed over every part of the pliUe, adding occasionally 
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a little damp 8alt The copper being covered with the ftilvering, 
it is to be speedily well washed in water, in which a little soda ia 
dissolved, and as soon as the sur&ce is of a fine silvery whitenesa 
it is to be dried with a very dean warm doth. In this state the 
plates may be kept for use. The first process is to expose the 
plate to the heat of a spirit flame, until the silvered surface be- 
comes of a well-defined golden-yellow colour; then, when the 
plate is cold, take a piece of cotton, dipped in very dilute nitric 
acid, and rub lightly over it until the white hue is restored, and 
dry it with very soft clean cloths. A weak solution of the bydrio- 
date of potash, in which a small portion of iodine is dissolved, is 
now passed over the plate with a wide camel's hair brush. The 
silver is thus converted, over its sur&ce, into an ioduret of silver ; 
and in this state it is exposed to light, which blackens it. When 
dry, it is to be ^ain polished, either with dilute add or a solution 
of carbonate of soda, and afterwards with dry cotton, and the 
smallest possible portion of prepared chalk : by this means a sur- 
face of the highest polish is prcnluced. The rationale of this pro- 
cess is, in the first place, the heat applied drives off any adhering 
add, and effects more perfect union between the copper and silver, 
80 as to enable it to bear the subsequent processes. The first 
yellow surface appears to be an oxide of silver, with, possibly, a 
minute quantity of copper in combination^ which being removed 
leave a surface chemically pure. Copper plates may also be very 
beautifully silvered by galvanic agency, by whidi we are enabled 
to increase the thickness of the silver to any extent, and the 
necessity for the heating process is removed, the silver being abso- 
lutely pure. The best and simplest mode with which I am 
acquainted is to divide an earthenware vessel with a diaphragm : 
one side should be filled with a very dilute solution of sulphuric 
acid, and the other with either a solution of ferroprussiate of 
potash, or muriate of soda, saturated with chloride of silver. The 
copper plate, varnished on one side, is united, by means of a copper 
wire, with a plate of zinc The zinc plate being immersed in the 
add, and the copper in the salt, a weak electric current is gene- 
rated, which precipitates the silver in a very uniform manner over 
the entire surface. 

At a very early stage of my inquiries I found that the influence 
of all the rays, excepting the yellow, was to loosen the adhesion of 
the iodidated surface, and the under layer of unaffected silver. 
When this changed film was removed by rubbing, the silver be- 
neath always exhibited the most perfect lustre, and I have hence 
invariably adopted this mode of polishing mv daguerreotype plates. 
The required surface is thus produced with one-third tiie labour, . 
and a very great saving of time ; besides which, the silver is in a 
much more susceptible state for receiving the vapour of the iodine. 
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11i» plate bang &m preptttedy we proceed in the manner before 
directed. 

It is somewhat singular that on the first notice of Daguerre's 
pictures, long before the publication of his process, when I learnt 
that ihey were on " hard polished tablets,^' I entertained the idea 
that plates of copper thus silvered were oxidized, and then acted 
on by iodine. I applied the iodine, both in solution and vapour ; 
but, of course, as the mercury was not used, I failed to effect any 
perfect pictures. It is, however, worthy of remark, that on one 
occasion, having placed a piece of silvered copper in a trough con* 
taining a weak solution of iodine, with some leaves of hemlock 
superimposed, these being kept dose by means of a piece of glass, 
over all the exposed portions the silver was completely removed, 
and the copper abraded to a considerable extent, while beneath the 
leaves the silver was scarcely affected. I thus procured a very 
beautiM etching, the figures being in high relief. This was fre- 
quently repeated with success ; but other inquiries having drawn 
off my attenti(»i, the process has been long neglected, although 
1 am convinced it is capable of being turned to much useful 
juxsount 

In November 1839, I pursued a series of experiments with 
bromine, but no very definite advantage wS^ obtained. Some 
curious effects which I noticed at that time are worthy of notice. 
I copy the remarks made in my memorandum-book at the time. 

4. Exposed a plate to the vapour of bromine : it assumed a 
leaden-grey colour, which blackened by light very readily. Ex- 
posed this to mercury without much improving the effect or 
Altering the -lights. Upon inmiersing this plate in a solution of 
the muriate of soda, the parts unacted on by light, became a jet 
black, whilst the parts on which hght had acted were dissolved ofi^ 
leaving a clean coating of silver. The effect was most dedsive — a 
black picture on a white ground. 

8. Allowed three plates to assume — the first a straw-yellow, the 
ftecond a steel-blue, and the third a dull blue, and examined their 
fl^sitiveness ; the plate which had arrived at the dull blue colour 
appeared to be the most sensitive. 

These experiments, which were then pursued with a view to 
produce more permanent pictures — to ^:l the mercury — or to 
engrave the plate, were, however, abandoned, and have not yet 
been resumed, although I hope in a little time to turn my atten- 
tion again to this point. On one occasion, after having prepared 
n picture according to the process prescribed by Daguerre, I placed 
it, without removing the iodine, in a vessel of chlorine ; the pic- 
ture was obliterated, and very speedily blackened. On exposing 
this black plate to light, it almost instantaneously whitened. This 
18 mentioned to show the extent of curious subjects which photo- 
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graphy is opening for inquiry, in tiie bope they may indnoe somd 

pereon to pursue the subject. 

It was announced that the inventor of the daguerreotype 
had succeeded in improving the sensibility of his plates to such 
an extent as to render an instantaneous exposure sufiScient for the 
production of the best effects; consequently, securing faithful 
impressions of moving objects. In a communication with which 
I was favoured from M. Daguerre, he said, — "Though the 
principle of my new discovery is certain, I am determined not to 
publish it before I have succeeded in making the execution of it 
as easy to every body as it is to myself. I have announced it 
immediately at the Royal Academy of Paris, merely to take date, 
and to ascertain my right to the priority of the invention. By 
means of that new process, it shall be possible to fix the images of 
objects in motion^ such as public ceremonies^ market places covered 
with people^ cattle^ d:c, — the effect being instantaneous,^^ 

In 1844, M. Daguerre, in a letter to M. Arago, published this 
process ; but it proved so complex in its manipulatory details, and 
so very uncertain, that it has not been adopted. As it is, however, 
curious, it is thought advisable to include it within this volume. 
We quote from the Comptes Rendus for April 1844 : — 

You have been kind enough to announce to the Academy that 
I had arrived, by a series of experiments, at recognising in a certain 
manner that, in the present state of my process, the layer sensible 
to light being too thin, could not furnish all the gradation of tints 
necessary for reproducing nature with rehef and firmness ; indeed, 
although the proofe hitherto obtained are not deficient in purity, 
they leave, with a few exceptions, much to be desired with rehitioft 
to general effect and relief.^ 

It is by superposing on the plate several metals, reducing them 
to powder by friction, and by acidulating the empty spaces which 
the molecules leave, that I have been enabled to develope galvanic 
actions which permit the employment of a much thicker layer of 
iodide, without having to fear, during the operation of light in th« 
camera obscura, the influence of the liberated iodine. 

The new combination which I employ, and which is composed 
of several metallic iodides, has the advantage of giving a sensible 
layer capable of receiving impressions simultaneously by all the 
degrees of tone, and I thus obtain, in a very short space of time, 
the representation of objects vividly enlightened with demi-tinti^ 
all of which retain, as in nature, their transparency and their 
relative value. 

1 On the plate cleaned by means of the layer of water, as I have pointod 
out, very fine irapreasious are very rapidly obtained, but which ai» «!•• 
wanting in relief, on account of the thinness of the sensible layer. 
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By adding gold to the metsds wbich I first used, I am enabled 
to avoid the great difficulty which the use of bromine, as an acce* 
lerating substance, presented. It is known that only very expe*- 
rienced persons could employ bromine with success, and that they 
were able to obtain the maximum of sensibility only by chance, 
since it is impossible to determine this point very precisely, and 
since immediately beyond it the bromine attacks ^e silver, and is 
opposed to the formation of the image. ^ 

With my new means, the layer of iodine is always saturated 
with bromine, since the plate may, without inconvenience, be left 
exposed to the vapour of this substance for at least half the ne- 
cessary time ; for the application of the layer of gold is opposed 
to the formation of what is called the veil of bromine. This 
facility must not, however, al>used ; for the layer of gold, being 
very thin, might be attacked, especially if too much polished.* The 
process which I am about to g may, perhaps, be found rathet 
complicated; but, notwithstanding my desire to simplify it as 
touch as possible, I have been led, on the contrary, by the results 
of my experiment, to multipl substances employed, all of 

which play an important part in the whoe p ocess. I rega them> 
all as necessary for obtaining a complete result, which must be the 
case, since I have only gradually arrived at discovering the pro- 
perties of these different metals, one of which aids in promptitude, 
the other in the vigour of the impression, <fec." 

From the concurrence of these substances arises a power which 
neutralizes all the unknown effects which so often oppose the for- 
mation of the image.* 

I think, besides, that Science and Art should not be interrupted 
by the consideration of a more or less long manipulation; we 
should be contented to obtain beautiful results at this price, espe- 
dally when the means of execution are easy. 

The galvanic preparation of the plate does not present any 
difficulty. The operation is divided into two principal parts : the 

1 Every ooe knows that the dry vapour of bromine is more favourable than 
that which is obtained by means of a solution of bromine in water ; for th« 
latter has the inconvenience of carrying with it moisture which condenses oh 
the surface of the plate. The employment of the oil, which I indicate far- 
ther on, neutralises this effect, and gives to the vapour of bromine dilated 
with water the same property as that of dry bromine. 

s This is so true, that if an impression be made on a plate which has been 
£xed several times, it may be exposed to the vapour of bromine aa maay 
times more than the necessary time it has received layers of gold. 

3 I will only observe, that the employment of all the metals which I indi- 
cate funJher on is indispensable ; but the mode of applying them may bo 
varied. 

< For, by multiplying these elements as in a pile, this power is augmented, 
'aD4 we v^ thus enabled to make the most indolent radiations act in th0 
■anift tune \ such as those of green and red. 
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finty which is the longeBt, may be made a long time preriowly, 
ttnd may be regarded as the completion of the mani]£actare of the 
plate. This operation, being onoe made, serves indefinitely ; and, 
without recommencing it, a great number of impressions may be 
made on the same plate. 

DESIGNATION OF TRfi NEW SUBflTANCEB. 

Aaueous solution of bichloride of mercury : 
Sblution of cyanide of mercury : 
White oil of Petroleum, acidulated with nitric acid : 
Solution of chloride of gold and platinum. 

PREPARATION OP XHE SUBSTANCES. 

Aqueou9 Solution of Bichloride of Mercury, — 8 grains of 
bichloride of mercury in 10,000 grains of distilled water. 

Solution of Cyanide of Mercury. — ^A flask of distilled water is 
saturated wifii cyanide of mercury, and a certain quantity is de- 
canted, which is diluted with an equal quantity of distilled water. 

Acidulated White Oil of Petroleum* — This oil is acidulated by 
mixing with it one-tenth of pure nitric acid, leaving it for at least 
48 hours, occasionally agitating the flask. The oiJ^ which is aci- 
dulated, and which then powerfully reddens litmus paper, is 
decanted. It is also a little coloured, but remains very limpid. 

Solution of Chloride of Gold and Platinum, — In order not to 
multiply the solutions, I take the ordinary chloride of gold, used for 
fixing the impressions, and which is composed of 1 gramme of 
chloride of gold, and 50 grsdns of hyposulphate of soda, to a quart 
of distilled water. 

With respect to chloride of platinum, 4 grains must be dissolved 
in 3 quarts of distilled water : these two solutions are mixed in 
equal quantities. 

MODUS OPERANDI. 

First Preparation of the Plate. 
Note, — ^For the sake of brevity in the following description, I 
will abridge the name of each substance. Thus, I will say, to 

J The most suitable oil of petroleum is of a greenish yellow tiftt, and Ukes, 
at difibrent angles, azure reflections. 

I have given the preference to this oil over the fixed oils, because it always 
remains limpid, although strongly acidulated. My object in employing an 
acidulated oil is to reduce the metals to powder, and to retain this powder on 
the surface of the plate, at the same time giving greater thickness to the layer 
.by its unctuous properties ; for the naphtha which resulu from the distillation 
of this oil does not produce the same effect, because, being too fluid, it carries 
away the powder of the metals. It is for the same reason that I have lately 
reeonmiended the employment of essence of lavender rather than that A 
essence of turpentine. 
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demnate the aqneous solution of bidiloride of mefeuiy, 9ublimate ; 
for ue solution of cyanide of mercury, eyiamde, ; f<Mr the acidulated 
<nl of petroleum^ oil ; for the solution of chloride of gold and pla- 
tinum, gold and platinum ; and for l^e oxide of iron, rmi^ge only. 

The plate is first polished with sublimate and trlpoli, and affer- 
wards with rouge,* until a beautiful black is arrived at Then, the 
plate is laid on the horizontal plane, and the solution of cyanide 
IS poured on it and heated over a lamp, as in fixing an impression 
with chl(»ide of gold. The mercury is deposit^ and forms a 
whitish layer. The plate is allowed to cool a little, and, after 
having poured off the liquid, it is dried by rubbing with cotton and 
sprinkling with rouge. 

It is now necessary to polish the whitish layer deposited by the 
mercury. With a piece of cotton steeped in oil and rouge, this 
layer is rubbed until it becomes of a fine black. In the last place, 
it may be rubbed very strongly, but with cotton alone, in order to 
render the acidulated layer as thin as possible. 

The plate is afterwards placed on the horizontal plane, and the 
solution of gold and platinum is poured on. It is neated in the 
ordinary manner ; it is then allowed to cool, the liquid is poured 
ofi^ and it is dried by gentle friction with cotton and rouge. 

This operation must be performed with care, especially when 
the impression is not immediately continued ; for, ouierwise, some 
lines 01 liquid would be left on the plate, which it is difficult to 
get rid of. After this last friction the plates should be only dried, 
and not polished. 

This concludes the first preparation of the plate, which may be 
made a long time previously. 

Second Preparation. 

Note, — I do not think it fit to allow a longer interval than 
twelve hours to intervene between this operation and iodising the 
plate. 

We left the plate with a deposit of gold and platinum. In 
order to polish this metallic layer, the plate is rubbed with a piece 
of cotton, and oil and rouge, until it again becomes black ; and 
then with alcohol and cotton only, in order to remove this layer of 
rouge as much as possible. 

The plate is then rubbed very strongly, and passing several 
times over the same places, with cotton impregnated with cyanide. 

1 If I prefer, for polishing, rouge to other suhstances, it is not because I 
recognise in it a photogenic property, bat because it hvwniiheB better, and 
because it assists in fixing the layer of gold, rendering it less susceptible of 
being removed in scales when heated too much. The galvanic plates, when 
there are neither marbles nor black stains (which sometimes, happened origi- 
oally), receive better than others the application of metals, and, consequently 
the chloxide of gold adhering to it more firmly, is not removed in loales. 
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As this lajer dries veiy promptly, it might leave on the plat^ 
traces of inequality : in oMer to avoid this, the cyanide must be 
again passed over it, and, while the plate is still mobt, we quickly 
rub over the whole surface of the plate with cotton imbibed wid^ 
a little oil, thus mixing these two substances ; then, with a piece 
of dry cotton, we rub in order to unite, and, at the same time, to 
dry the plate, taking care to remove firom the cotton the parts 
which are moistened with cyanide and oil finally, as the cotton 
still leaves traces, the plate is likewise sprinkled with a Httle rouge, 
which is removed by gentle rubbing. 

Afterwards, the plate is again rubbed with cotton impregnated 
with oil, only in such a manner as to make the burnish of the 
metal return; it is then sprinkled with rouge, and then very 
gently rubbed round, in such a manner as to remdve all the rouge, 
which carries with it the superabundance of the acidulated layer.^ 

Finally, it is strongly rubbed with a rather firm pledget of 
cotton, in order to give the last polish.* 

It is not necessary often to renew the pledgets of cotton imbibed 
with oil and rouge ; they must only be kept free from dust I 
have said above that the first preparation of the plate may serve 
indefinitely; but it will be comprehended that the second must 
be modified, according to whether we operate on a plate which 
has received a fixed or an unfixed impression. 

On the fixed Impression. 

The stains left by the washing water must be removed with 
rouge and water slightly acidulated with nitric acid (at 36^ Fah. at 
this season [April ?], and less in summer). 

Afterwards, the plate must be polished with oil and rouge,in 
order to remove all traces of the image. 

The operation is then continued as I have just described for the 
second preparation of the new plate, and beginning with the en^- 
ployment of alcohol. 

On the Unfixed Impression {hut whose Sensible Layer has been 
removed in the ordinary manner). 

First, the plate must be rubbed with alcohol and rouge, in ordef 
to remove the traces of oil which serve for receiving the foregoing 
i mpre ssion. 

We afterwards proceed as indicated above for the new plate, 
beginning with the employment of alcohol. 

1 This mast be done as gently as possible ; for otherwise the ronj^e would 
adhere to the plate, and would form a general film. 

* In operating on a plate a long time after it has receiTed the first prepara- 
tion, it is necessary, before employing the acidalating oil and red oxide, to 
operate as I indicate furthec on, for the plate which has receiTed a fixed irn* 
pression. This precaution is neeessaiy for deeUoyiog the stains which time 
may have developed. 
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SUMMART or THB 0PERATI0K8. 

First Preparation, 

1« Corrosive sublimate, wiUi tripoli first, and rouge afterwards^ 
ia order to polish the plate : 

2. Cyanide of mercury, heated and dried with cotton and rouge : 

3. Acidulated oil, witii rouge for polishing the layer of mercury :* 

4. €rold and platinum, heated and dried with cotton and rouge* 

Second Preparation. 

5. Acidulated oil, with rouge, for polishing the layer of gold and 
platinum : 

6. Absolute alcohol, for removing, as much as possible, the oil 
and rouge : 

7. Cvanide of mercury, employed cold, and rubbed only with 
cotton : 

8. Oil rubbed very strongly, and equalised in the last place with 
rouge sprinkled on it. 

On the fixed Proof. 

1. ?Titric acid at 36^ F. with rouge for removing the stains : 

2. Oil with rouge for removing Ihe traces of the image and for 
polishing. 

Continue then as above, setting out from No. 6, alcohol, ice 

On the unfiaxd Proof, 

Alcohol with rouge for removing the traces of oil, and conthm- 
ing as above, beginning from No. 6, alcohol, &c 



OBSERVATIONS. 

On Iodising, — ^The colour of the impression depends on the tint 
given to the metallic iodide ; it may, therefore, be varied at wilL 
However, I have found the violet rose colour most suitable. 

For transmitting the iodine to the plate, the sheet of cardboard 
may be replaced by an earthenware plate deprived of enamel. The 
iodine transmitted by this means is not decomposed* It is useless, 
I may even say injurious, to heat the plate before exposing it to 
the vapour of iodine. 

Washing with Hyposulphiie of Soda, — ^In order to remove the 
sensible layer, the solution of hyposulplute of soda must not be too 
strong, because it destroys the sharpness of the impression. 60 
granmies of hyposulphite are sufficient for 1 quart of distilled 
water. 
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In concluding this cKapter on the daguerreotype process, it is 
thought that it may prove of some interest to append the following 
table, compiled with much care for the British Associadon, by the 
author, and printed by that body in their Reporto (or 1850. It is 
believed that the dates of discovery are accurately given, the date 
of publication being, of course, in all cases, taken where there wan 
the slightest doubt 



Silver. 

Nitrate of . . • • 
(photographically employed) 

— with organic matter . 

with salts of lead 

Chloride of .... 

——(photographically employed) -J 

■ ' darkened, and hydriodic salts 

Iodide of (photographically used) i 

— with ferrocyanate of potash 

with gallic acid (Calotype) 

■ with protosulphate of iron 

(Ferrotype) . 
with iodide of iron (Catalyso- 

Bromide of 
Fluoride of 
Fluorotype 
Oxide of . 

■ with ammonia • • • 
Phosphate of . 

Tartrate — Urate— Oxalate— Bo- 
rate, d?c . . . Herschel 
Benzoates of . . . . Hunt 
Formiates of . . ^ . . Do, 
Fulminates of . . * . .Do. 



Bitter . 
Wedgwood and 
J. F. Herschel 
J. F. Herschel 
C. W. Scheele 
Wedgwood 
Talbot . 
fVfe, Lassaigne 
Herschel 
Ryan 
Hunt 
Talbot 

Hunt 

Woods 

Bayard 

Ohanning 

Hunt 

Davy 

Uncertain. 

Fyfe 



Davy 



1801 
1802 
1839 
1839 
1777 
1802 
1839 
1839 
1840 
1840 
1841 
1841 

1844 

1844 

1840 
1842 
1844 

1803 

1839 

1840 
1844 
1844 
1842 



SiLvsB Plate. 

With vapour of iodine (Daguerreo- 
type) .... Daguerre 
With vapour of bromine . . Goddard . 
With chlorine and iodine . . Claudet . 
With vapour of sulphur . . Niepce . 
With vapour of phosphorus Niepoe • 



1839 

1840 
1840 
1820 
1820 
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Gold. 
CUondeof . . . "(Herachel. 

Etherial solution of . . . Rumford. 
Etherial solution of, ynth percy-. 

anide of potasaiom . 
Etherial solution o^ with protocja- 

nide of potassium . . Do. 
Chromateof .... Do. 
Plate of gold and iodine vapour , . Goddard 



Hupt 



Platiuum. 
Chloride of 
Chloride of, in ether . 
Chloride pf, with lime 
Iodide of.. 

Bromide of • ^ 
Percyanate of . 



MERCURY. 

. . Protoxide, of 
Peroxide of 
Carbonate of 
Chromate of 
Deutiodide of 
Nitrate of 
Protonitrate of 
• Chloride pf 
Bichloride of 



Herschel 

Herschel 

Herschel 

Herschel 

Hunt 

Do. 



Uncertain^ 

Guibourt 

Hunt 

Do. 

Do, 

Herschel 

Herschel 

Boullay 

Vogel 



1798 
1840 
1798 

1844 

1844 
1844 
1842 



1840 
1840 
1832 
1840 
1844 
1844 



1844 
1843 
1843 
1840 
1840 
1803 
1806 



Ibon. 

Protosulphate oL 
Persulphate ot 
Ammonio-citrate of. 
Tartrate ofl 

Attention was first called to the 
very peculiar changes pro- 
duced in the iron s Jfcs, by . Sir John Herschel 
Cyanic compounds of (Prussian j Scheele . 
bine) . . , . ( DesmortieiB 



Ferrocyanates of 
Iodide of . 
Oxalate of 
Chromate of 
Several of the above combined 
with mercury , , 



Fischer 
Hunt 
Do. 
Do. 



Heraohel* 



1845 
1786 
1801 
1796 
1844 
1844 
1844 

1843 
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Copper, 

Chromate of (Ghromatype) . Hunt 

dissolved in ammonia . Do. 

Sulphate of ... . Do. 

Carbonate of . . . . Do. 

Iodide of . » . . . Do. 

Copper-plate iodized . . . Talbot 



Manganese 
Permanganate of potash • . Frommherz 
Deutoxide and cjanate of potassium Hunt 
Muriate of • . • . Do. 



1843 
1844 
1844 
1844 
1844 
1841 



1824 
1844 
1844 



Lead. 

Oxide of (the puce-coloured) . Davy 

Red lead and cyanide of potassium Hunt 

Acetate of lead % . . . Do. 



Nickel. 
Nitrate of 

with ferroprussiates 



Iodide of 



Tin. 

Purple of cassius 

Cob AM 

Arsenic sulphuret of 
Arsenical mlts of 

Antimony . 

Bismuth 

Cadmium 

Khodium 



Do. 



Uncertain. 
Hunt • 



1802 
1844 

1844 



1844 



Chromium. 

Bichromate of potash 

with iodide of starch . 

Metallic chromates (Chromatype) 

Chlorine and Htdrogen . 
Chlorine {tithonized) . » 
— and ether . . • . 

Glass, manganese, reddened . 

CTANOGEN,..8olution of • . 



VHunt 



Mungo Ponton 
£. Becquerel . 
Hunt 



1844 
1803 



1844 



1838 
1840 
1848 



Gay-LusgacdrTh6nard 1809 
Draper . . . 1842 
Cahours . . . 1810 

Faraday . . . 1823 

Pelouse^ Richardson 1838 
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Methtib 



Crystallization of salts influenced 
by light ... 



Phosphorus 

in nitrogen 

Phosphorus and ammonia . 
Nitric add decomposed by light . 
Fat matter .... 
Development of , pores in plants • 
Vitality of germs 

Rksinous Bodies (Heliographt/) . 
Asphaltum .... 
Resin of oil of lavender • 
Guaiacum .... 
Bitumens all decomposed . 
All residua of essential oils . 
Flowers, colours o( expressed, and 

spread upon paper 
Yellow wax bleached . 



Phosphorescent influences of solar 
rays .... 



Cahours . 
'Petit 

Chaptal . 

Diz6 
^ Schulze . 

Ritter • 

Beckman 

Vogel 



Vegetation in stagnant water 
Influence of light on electrical 
phenomena 



Vogel . 

Labillardidre 

Michellotti 



Niepce . 
Niepoe . 
Niepce and 
Woilaston 
Daguerre 
Daguerre 



Dagu< 



Herschel . 
Senebier '. 
Licetas . 
Kircher . 
Canton . 
Biot 

E. Becquerel 
Morren « 

E. Becquerel 



1846 
1722 
1788 
1789 
1727 
1801 
1800 
1806 
1786 
1806 
1801 
1803 

1814 
1814 
lerre 1880 
1803 
1839 
1839 

1842 
1791 
1646 
1646 
1768 
1840 
1839 
1841 

1839 
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CHAPTER Xin. 

ON THE APPLICATION OF TBB DAOU&BBXOTTFX TO PAPXIU 

The expense and inoonvenience of metallic tablets rendered it in 
the highest degree desirable that paper. should be ^nployed in 
their place. A very extensive series of experiments at length led 
to the pleasing conclusion of being enabled to prepare a paper 
which answered in every respect as well as the silver plates, and 
in many much better. 

This discovery formed the subject of a communication to the 
Royal Society, which that learned body did me the honour to print 
in their Transactions. My memoir is entitled, — ^On the Influence 
of Iodine in rendering several Argentine Compounds, spread on 
Paper, sensitive to Light,and on a new method of producing, with 
greater distinctness, the Photographic Imaged This paper con- 
tains the substance of the following remarks : but since the publi- 
cation of the Transactions I have been successful in simplifyii^ the 
process of preparation. 

My experiments established, in the most satisfactory manner, 
that even on the silver tablets a semi-oxidized surface was pre- 
sented to the iodine. They also proved that perfectly pure un- 
tarnished silver was by no means readily acted on by the iodine. 
From this I was led to prepare oxides of silver in many different 
ways, which enabled me to spread them over paper, and the result 
was instructive. Any of the ordinary photographic papers allowed 
to darken to a full brown, which is a stage of induced oxidation, 
become, by long exposure to iodine, of a steel-blue, or violet 
colour. If exposed in this state to sunshine for a long period, 
their colour changes from grey to a clear olive. Now, exposure 
to sunshine for a minute, or to diffused dayhght for five minutes, 
produces no apparent change ; but mercurial vapour speedily attacks 
the portions which have been exposed to light, and a faithful pic- 
ture is given of whatever may have been superposed. There is,' 
however, a want of sufficient contrast between the lights and 
shadows. By allowing the first darkening to proceed until the 
paper acquires the olive colour, which indicates the formation of a 
true oxide of silver, it will be found, although it is not more 
speedily acted on by the iodine, that it is more sensitive, and that 
a better picture is formed. The kind of photographic preparationa 
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lued Appears to have but little i&fluence on the reeults, — ^a chloride, 
iodide, or bromide of silver, allowed to darken, anaweis equallj 
well 

There are many things, unfortunately, which prevent our avail- 
ing ouTBelves of tnis easy method of produeiug a tolwaUy sensitive 
daguerreotype paper. These are, certain irregular formationa of 
oxides in different states, and the revival of metallic silver in some 
parts of the sur£EK». 

I next spread papers with the pure oxide formed by diemical 
means, and also the protoxide, and many of its salts. These papers 
were not very readily affected by iodine, or influenced by li^t 
during short exposui'ea. 

Silver is revived from its solutions by hydrogen gas; eouse- 
quently, nothing i& more easy than, by washing a paper with nitrate 
c£ silver in solution, to procure a fine silver paper, by passing a 
current of hydrogen gas over it. 

A picture of a peculiarly delicate character may be produced on 
this kind of paper ; but it has not the reouired sensibility, and 
there is a great want of contrast in the lignts and shadows. It 
may be interesting to state, that the yeUow-brown phosphate of 
silver is as readily acted on by iodine as the oxides, and is quite as 
sensitive to luminous influence. Phosphuretted hydrogen gas 
effects the revival of metallic silver, and the surface produced by 
means of this gas, used as the hydrogen was in the former case, is 
of a fine steel-blue, which colour arises from a portion of phos- 
phorus having entered into combination with the silver. These 
kinds of paper comported themselves in every respect as the 
metallic tablets — ^were equally sensitive, and produced pictures as 
delicately beautiful. Unfortunately, however, owing to the spon- 
taneously inflammable nature of the phosphuretted hydrogen gas, 
it is not safe to operate with it. After various ineffectual con- 
trivances to overcome this difliculty, I was obliged to abandon the 
use of this gas entirely — warned of the danger I incurred, by 
several violent but fortunately harmless explosions. The vapour 
of phosphorus and of sulphur was also tried, and many very beau- 
tiful effects were produced. At length, however, I stopped at 
sulphuretted hydrogen, which answers in every respect.^ 

To prepare this, soak a paper of very firm texture, not too 
much glazed, in a weak solution of the muriate of ammonia. It 
must then be wiped with clean doths, and carefully dried. The 
paper is then dipped into a weak solution of the nitrate of silver, 
and the small bubbles which form on its surface are carefiilly 



1 A very interesting account of the revival of gold and silver from their 
solutions by these gases will be found in a tract on Combastlon, publidied 
by Mm. Fnttiame. 
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remoyed with a camel's hair pendl. When the paper is nearly, 
bat not quite drj, it moat be exposed in a closed ressel to sul- 
phuretted hydrogen gas, slowly formed from the sulphuret of 
antimony and hydrochloric add : in a few minutes it will become 
of an iron-brown colour, having a fine metallic lustre. It is again 
to be passed through a solution of silver, somewhat stronger than 
the first, and dried, taidng care that no shadow M]s on the paper 
whilst it is drying. It is then a second time submitted to sul- 
phuratioUf and, by careful management, the process is now gene- 
rally completed. I^ however, the paper is not considered to be 
BufiBciently dark, it must be once more washed in the solution of 
silver, and again subjected to the action of sulpuhretted hydrogen. 

If the above paper be allowed to remain in the sulphuretted 
hydrogen gas after the maximum blackness is produced, it is again 
whitened with some quickness, lliis may be accounted for in two 
ways : the gas may be mixed with a portion of muriatic acid 
vapour, or a quantity of chlorine sufficient to produce tiiis effisct 
may be liberated from the preparation on the paper to react on 
the sulphuret of silver. 

The perfection of these papers consists in having a deep black 
ground to contrast with the mercurial deposit, by which means 
Uie pictures have the advantage of being seen equally well in all 
positions, whereas Daguerre's pictures on the metal plates can 
only be seen to advantage at certain angles. 

The sulphuretted paper may be rendered sensitive in the same 
manner as the plates by exposure to the vapour of iodine. I, 
however, prefer drawing the paper over a solution thus formed : — 
A saturated solution of any hydriodic salt is made to dissolve as 
much iodine as possible, and of this liquid two drachms are mingled 
with four ounces of water. Care is required that one side only of 
the paper is wetted, which is by no means difficult to effect, the 
fluid is so greedily absorbed by it ; all that is necessary being a 
broad shallow vessel to allow of the paper touching the fluid to its 
full width, and that it be drawn over it with a slow steady move- 
ment When thus wetted, it is to be quickly dried by a warm, 
but not too bright fire ; of course daylight must be carefully ex- 
cluded. Papers thus iodidated do not lose their sensitiveness for 
many days if carefully kept from light. 

On examining the sheet, after the daguerreotype processes in 
the camera, and of mercurialization, have been completed, a very 
perfect picture is found upon it : but it is still capable of vast 
improvement, which is, by the following simple plan, accomplished 
in a way which is at once magical and beautiful. 

Dip one of the daguerreotype pictures, formed on the sul- 
phuretted paper, into a solution of corrosive sublimate : the draw- 
ing instantiy disappears, but, after a few minutes, it is seen un- 
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folding itself and gradually becoming fax more distinct than it 
was l^fore ; delicate lines, before invisible, or barely seen, are now 
distinctly marked, and a rare and singular perfection of detail 
given to the drawing. It may appear, at first sight, that the 
bichloride of mercury dissolves off the metal, and again deposits it 
in the form of chloride (calomel). But this does not account for 
the &ct, that if the paper has been prepared with the nitrate of 
silver, Ihe mercury disappears, and the drawing vanishes, the 
deposit taking place only on those parts upon which light has 
acted but feebly; as, for instance, on the venations of leaves^ 
leaving those portions of surfiioe which were exposed to full 
lummous influence without a particle of quicksilver. When the 
paper has been either a chloride or iodide, the eflfect is as above, and 
the thickness of the deposit is as the intensity of the light has 
been ; consequently, the semi-tints are beautifully preserved. If 
the drawing remains too long in the solution, tne precipitate 
adheres to the dark parts and destroys the effect. The singularity 
pf this operation will be more striking if the picture has been 
soaked some time in the solution of the hyposulphite of soda, and 
then dipped into the bichloride of mercury. As the drawing dis- 
appears, a series of circles, formed of a white powder, appear to 
arise from the paper, generally commencing at the centre, and 
slowly extending over the whole surface : the powder is afterwards 
deposited, and the sheet is buried in the precipitate ; but on 
taking the paper from the liquid, aiid passing a stream of water 
over it, the precipitate is entirely removed from all the parts 
except the lights of the picture. I have also found j;he invisible 
photographic image become evident, without the aid of mercurial 
vapour, by simply soaking for some time in a solusion of corrosive 
sublimate. 

When these papers are prepared with due care, they are ex- 
tremely sensitive, and if used for copying engravings during bright 
sunshine, tho effect is instantaneous. The great difficulty is to 
present the paper to the sun, and withdraw it with sufficient 
celerity. In the weak light of the camera a few minutes during 
sunshine is quite sufficient for the production of the best effects. 
One great advantage of these pictures over those procured on the 
plated copper is, that the mercury does not lie loosely as on the 
tablets, but is firmly fixed, being absorbed by the paper ; therefore 
these pictures may be kept without injury in a portfolio. 

If, instead of immersing the paper in a vessel full of sulphuretted 
hydrogen gas, a stream of the gas is made to play upon it, it 
assumes a most richly iridescent surface ; the various colours are 
of different degrees of sensibihty, but for surface drawings they 
may be used ; and in copying of leaves or flowers, beautiful pic- 
tures, which appear to grow with the natural colours, are procured* 
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OK THB THBORT OF TBS DAGVXRBSOTrPX. 

Fxw papers have been publbhed wfaieh ao oompletelf invesii^ted 
the phenomena of the dague 



_ ueTTeotype, as that of Mr. George Shaw, 
of Birmingham, who pursued his experiments in association with 
Dr. Percy. This paper, published in the Philosophical Magazine 
for December, 1844, we transfer, as giving a huge amount of the 
most valuable information. 

** It is well known that the impression produced by light on a 
plate of silver rendered sensitive by M. Daguerre's process, is 
wholly destroyed by a momentary exposure of the plate to the 
vapour of either iodine or bromine. Although this fact has long 
been known, the nature of the action by whidi so extraordinary 
an effect is produced has not yet been satis&ctorily explained. 
In thd hope of elucidating this subject, a series of experiments 
was instituted, the results of which are recorded in the following 
remarks. 

^* A silver plate prepared by exposure to iodine or its compounds 
with bromine, may be exposed to the vapour of mercury without 
being in any way affected by the exposure. If, however, the pre- 
pared plate be previously exposed to light, or made to receive the 
luminous image formed in the camera obscura^ the mercurial vapour 
attacks it ; forming, in the former case, a white film, and in the 
latter, a picture corresponding to the luminous image which had 
been allowed to fall on it. ' 

" If a prepared plate, after receiving a vertical impression bf light, 
be exposed to the vapour of iodine or bromine, it is found that the 
vapour of mercury no longer attacks it ; or, in other words, the 
impression produced by light is destroyed. 

" The first experiments made for the purpose of arriving at the 
cause of this phenomena had reference to the relation between 
the time of the exposure to light and the time of exposure to the 
vapour of iodine or bromine necessary, to destroy the effect pro- 
duced by light Prepared plates were exposed in the camera 
obscura for a length of time, which previous experiment had deter- 
mined to be sufficient for a full development*of the picture ; sonie 
of those plates were exposed during two seconds to an atmosphere 
feebly charged with the vapour of bromine, while others were i 
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fully preserved from contact with the vapours of iodine or bromine. 
The atmosphere of bromine employed was produced by adding 
thirty drops of a saturated solution of bromine in water to an 
ounce of water ; the solution was poured into a glass vessel, and 
the plate was exposed to the vapour in the vessel during the time 
specified. The plates were then introduced into the mercury box, 
and by volatilizing the metal, pictures were developed on all those 
which had not been exposed to the vapour of bromine, while those 
which had been exposed to it exhibited no trace of a picture under 
the action of mercury. 

" The same experiments were repeated with iodine, with exactly 
similar results. 

" Prepared plates were exposed to diffused light in the shade, 
and others were exposed to the direct rays of the sun ; the object 
being in both cases the production of a more intense impression 
than that produced by the feeble hght of the camera ohscura. 
Some of these plates were exposed to the vapour of bromine, and 
others to the vapour of iodine, while others were carefully pre- 
served from the vapours of these substances. On subsequent 
exposure to the vapour of mercury, those plates which had not 
been exposed to iodine or bromine, exhibited, by the large quantity 
of mercury which condensed on them, the effects of exposure to 
intense light : while those which had been subjected to the action 
of either bromine or iodine were in no way affected by the vapour 
of mercury. Many repetitions of these experiments demonstrated 
that the effect of exposure to the most intense light was completely 
destroyed by the shortest exposure to the vapour of bromine or 
iodine. 

" Experiments were now instituted for the purpose of ascertain- 
ing in what condition the prepared plate was left after having been 
first exposed to light . and afterwards exposed to the vapour of 
bromine or iodine. In these experiments a method of treatment 
somewhat different from and more convenient than that described, 
was resorted to, as in practising that method effects occasionally 
presented themselves which interfered with the results, and ren- 
dered it difficult to determine with certainty how far some of the 
appearances produced were du5 to the action of light. It is well 
known, that a prepared plate has a maximum of sensitiveness 
when the iodine and bromine are in a certain relation to each 
other; if there be a deficiency of bromine, the maximum sensitive- 
ness is not obtained, and, if there be an excess, the plate is no 
longer sensitive to light ; but when exposed to the vapour of 
mercury, without hxiving been exposed to light, becomes white all 
over, by the condensation of mercury thereon ; that is to say, it 
exhibits the appearance of a plate which had been properly pre- 
pared, and whicn had been exposed to light. From this it will be 

9 
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evident, that a plate properly prepared in the first instance, and 
then exposed to light, may, by subsequent exposure to the vapour 
of bromine, have the impression produced- by light wholly de^ 
stroijed ; and yet, by the accumulation of bromine, may exhibit, on 
exposure to mercury, an appearance similar to Uiat due to light 
In other words, it is impossible (in the case supposed) to distin- 
guish between an effect produced by light and an effect due to 
excess of bromine. By using iodine in the place of bromine, there 
is no risk of producing the appearance which accompanies excess 
of bromine ; but, on the other hand, by augmenting the quantity 
of iodine, the sensitiveness of the plate is diminished. These 
diflficulties were overcome by using a solution containing both 
iodine and bromine, in such proportions that the evaporation of 
each should take place in the proportion in which they produce on 
silver the most sensitive surface. The solution employed was 
made by adding alcohoUc solution of iodine to a solution of chlorate 
of potash, until the latter would take up no more of the former, 
and to each ounce, by measure, of this solution, ten drops of a 
saturated solution of bromide in water were added. The solution 
of chlorate of potash was made by diluting one part of a saturated 
solution of the salt with ten parts of water. The use of the chlo- 
rr.te is simply as a solvent of iodine. In the subsequent experi- 
ments, the plate was exposed to the vapour of this mixture of 
iodine and bromine with precisely the same effect as when either 
was used separately, and without the inconvenience, or uncertainty, 
which attended their use. 

"A number of preliminary experiments, the detail of which 
would be uninteresting, appeared to indicate, that not only is the 
effect of light on a daguerreotype plate destroyed by iodine or 
bromine, but that the plate is restored tiO its original condition ; 
in other words, that its sensitiveness to light is restored. In 
order to determine this point, the following experiments were 
made. 

"A prepared plate was exposed to light, and afterwards to the 
mixed vapour ;* mercurial vapour produced no effect upon it after 
a long exposure ; the plate on removal from the mercury box was 
a second time exposed to light, and again introduced into mercu 
rial vapour. The appearance of the plate was very little changed, 
and it was concluded that no effect, or, if any, very little, was pro- 
duced by the second exposure to light. This conclusion was, how- 
ever, erroneous, as the following experiments proved : — 

" A prepared plate was exposed to light, and afterwards to the 

* " I shall hereafter call the mixed vapoura of iodine and bromine pro- 
duced in the way described in the laat paragraph but one, mixed vapour, in 
order to avoid eircumlocutioa. — G. S." 
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Hiixed vapour ; mercurial vapour was found to have no effect upon 
it ; the plate was then partly covered with a metallic screen, fixed 
close to, but not in contact with it, and the whole was exposed to 
light. On placing the plate in the mercury box, a broad white 
band, nearly corresponding to the edge of the defended part, made 
its appearance; the whole of the defended part (excepting the 
band' in question) was unaffected, and the exposed part exhibited 
very little change. By a careful examination of the plate aft-cn* it 
was removed from the mercury box, the white band in the middle 
appeared to be produced by the feeble light which had passed 
under the edge of the metal plate which had screened the light 
from part of the prepared surface ; and the very dark, and appa- 
rently unaltered appearance of the exposed part, was occasioned 
by an excess of action, for mercury was found to have condensed 
on that part in large quantities, and to have produced the dark 
lead colour which is commonly called solarization ; but which 
effect, in the case in question, was so excessive, that the colour of 
the part on which mercury had condensed differed but very 
slightly from that on which no light had fallen. It was now 
evident that the apparent absence of effect in the last experiment 
was in reaUty occasioned by an exoess of action ; and by repeating 
that experiment, and making the time of the second exposure to 
light much shorter than before, the plate assumed, under the action 
of mercury, an intense and beautiful whiteness. 

** From these experiments, then, it was perfectly clear that the 
impression produced by the light on a daguerreotype plate is 
wholly destroyed by the mixed vapour, and that its sensitiveness to 
light is restored, 

" It now remained to discover to what extent the sensitiveness 
is restored by the treatment in question. It was not at fii-st 
expected that the sensitiveness to light was as great after this 
treatment as after the original preparation of the plate ; but 
experiment afterwards proved that the surface lost none of its 
sensitiveness by this treatment,* nor even by numerous repetitions 
of it. A prepared plate was exposed to light; the impression was 
destroyed and sensitiveness restored by the mixed vapour ; the 
plate was a second time exposed to light, and a second time to 
bromine, still its sensitiveness appeared unimpaired ; for a fourtli 
or fifth exposure gave, on treatment with mercurial vapour, a vivid 
impression. In order to detennine with the greatest accuracy if 
the sensitiveness of the prepared surface was at all impaired by 
these repeated exposures to light, the camera ohscura was resorted 
to. A series of plates was prepared with the utmost attention to 
uniformity ; some of these were exposed in the camera ohscura, 
and pictures obtained by the subsequent exposure to vapour of 
mercury : the time requisite for the proper development of the 
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picture was noted ; others were first exposed to tbe direct rays of 
the sun, and afterwards to the mixed -vapour, and these were ex- 
posed in the camera obscura for the same length of time as those 
which had not been exposed to hght On treatment with mercu- 
rial vapour, perfect pictures were produced, which could not be 
distinguished from those taken on plates prepared by the ordinary 
method. So completely does the mixed vapour restore the sensi- 
tiveness of prepared plates after exposure to light, that the most 
beautiful impressions were obtained in the camera obscura in two 
seconds on plates which had previously been four times exposed 
to the direct light of the sun, and after each such exposure treated 
with the mixed vapour. 

" As the plates experimented on, to this stage of the inquiry, had 
been wholly exposed to the sun's light previous to exposure in the 
camera obscura, it was thought that possibly some slight effect was 
produced, which, from being the same on all parts of the plates, 
esc^ed observation ; and in order to avoid the possibility of error 
fi'om this cause, the impressions of light which it was intended to 
destroy by bromine were afterwards made in the cam£ra obscura. 
Prepared plates were impressed with virtual images of different 
kinds, the camera obscura being pointed first at a house, afterwards 
to a bust, next to a tree, and finally to a living figure, the plates 
after each impression, excepting the last, being momentarily ex- 
posed to the mixed vapour. In every instance the most perfect 
impressions of the objects to which the camera obscura was last 
directed were obtained, and no trace of the previous impTessi<ms 
was left. 

" Experiments were next instituted for the purpose of ascertaining 
if the prepared sui-face, after the process of mercurialization, could 
be made to receive another impression by treatment with mixed 
vapour. Impressions were taken with the camera obscura, and 
after the full development of the picture by vapour of mercury^ 
the plates were exposed to bromine, and again placed in the camera 
obscura, the instrument being directed in different experiments to 
different objects : on exposure to mercmial vapour other pictures 
made their appearance, and although confused from superposition 
on the fii*st pictures, could be clearly traced, and were found per- 
fect in every part. This production of picture upon picture was 
repeated, until by the confusion of the superposed images the 
effects of further exposure could be no longer distinguished. 

" In all the experiments hitherto described the destruction of 
the impressions by bromine was effected in the dark, the apparatus 
being situated in a room into which only a very ifeeble daylight 
was admitted. It remained to be discovered if the mixed vapour 
had the power of destroying the effect of light while the plate wai 
still exposed to light, or if the vapour had the power of suspendinj 
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or preventing the action of light on a daguerreotype plate. In 
order to determine this point, the apparatus was placed near the 
window of a well-lighted room, and so arranged, that during the 
whole time of the preparation of the plate, by exposure first to 
iodine and afterwards to bromine, it was exposed to full daylight, 
and by a mechanical arrangement, of too obvious a nature to render 
description necessary, the plate was withdrawn from the bromine 
vessel into a dark box ; that is to say, it was withdrawn at the same 
moment from the influence of both light and bromine : on being 
placed in the camera obscura^ plates so prepared received impres- 
sions, which by mercurialization, produced excellent pictures, and 
there was no trace of the action of any light save that of the 
camera obscura. It follows, then, that light is incapable of exerting 
any appreciable influence on daguerreotype plates during the time 
they are receiving their coatings of iodine and bromine. 

"Although these experiments afford no information on the sub- 
ject in reference to which they were originally undertaken, they 
are yet not without interest, both in their theoretical bearing and 
in their practical application. • They demonstrate not only that the 
change (whatever it may be) effected by light on silver plates pre- 
pared by Daguerre's process, is completely suspended in the pre- 
sence oi the vapour of either iodine or bromine, but that after that 
change has been produced, the impression may be destroyed, and 
the plate restored to its orignal condition, by a momentary ex- 
posure to either of these vapours. In their practical application 
these experiments show, that all the care which has . been taken to 
exclude light from the daguerreotype plates during their preparation 
is unnecessary ; that so far from a dark room being essential to 
the operations of the daguerreotype artist, the light of day may be 
allowed to fall on the plate during the whole time of its prepara- 
tion ; and that it is only necessary to withdraw it at the same 
moment from the action of bromine and light by sliding it fi'ora 
the bromine vessel into the dark box in which it is carried to the 
camera obseura ; and where, from the situation or otherwise, there 
is a difl&culty in observing the colour of the plate during the pro- 
cess of iodizing, it may be removed from the iodine vessel, and its 
colour examined by the direct light of the sun, without risk or 
injury : for when returned to the iodine or bromine vessel for a 
moment the effect of light is wholly destroyed. 

** Perhaps the most valuable practical application of these facts 
is in the use of the same plate for receiving several impressions. 
When, on taking the portrait or picture of any object liable to 
move, there is reason to suppose that the motion of the person or 
object has rendered the operation useless, it is not necessary to 
throw aside the plate on which the imperfect impression has been 
taken, and resort to the tedious process of cleaning and preparing 
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another ; it is only Becessary to treat the plate in the mann^ 
already pointed out, and it is again equal in every respect to a 
newly prepared plate ; and this treatment may be repeated, until, 
by the slow accumulation of too thick a film of iodide of silver, the 
plate no longer possesses the same degree of sensitiveness to 



plate 
light/ 



Similar researches have been pursued by M. Claudet, from 
whose Memoirs we extrqpt the following particulars : — 

The phenomena whi^h have not yet been satisfactorily explained, 
and of which I shall have to treat in the present paper, are those 
referring to the following points : — 

1. What is the action of light on the sensitive coating? 

2. How does the mercurial paper produce the daguerreotype 
image? 

3. Which are the particular rays of light that impart to the 
chemical surface the affinity for mercury ? 

4. What is the cause of the difference in achromatic lenses 
between the visual and photogenic lenses ? Why do they con- 
stantly vary ? * • 

5. What are the means of measuring the photogenic rays, and 
of finding the true focus at which they produce the image ? 

At the last meeting of the British Association, which took place 
at Swansea, I announced that the decomposition of the chemical 
surface of the daguerreotype plate, by the action of certain rays 
of light, produced on that surface a white precipitate insoluble in 
the hyposulphite of soda, which, when examined by the micro- 
scope, had the appearance of crystals reflecting light, and which, 
when seen by the naked eye, were the cause of a positive daguer- 
reotype image. 

This fact had not been observed before. The opinion of 
DagueiTe himself, and other writers, was, that the action of light 
on the iodide of silver had only the effect of darkening the surface, 
and consequently of producing a negative image. But it escaped 
them, that, under the darkened iodide of silver, another action 
could take place after a continued exposure to light, and that the 
hyposulphite of soda washing could disclose a positive image. I 
have proved this unexpected fact in obtaining, by the action of 
light only, and without mercury, images having the same appear- 
ance as those developed under the action of mercurial vapour. This 
direct and immediate effect of light is certainly remarkable ; but 
the dagueiTeotype process is not founded on that principle, on 
account of the slowness of its action ; and it is fortunate that, long 
before light can produce the white precipitate I have alluded to, it 
operates another eftect, which is the wonderful property of attract- 
ing the vapour of mercury. This vapour is condensed in the fonn 
of a white powder, having also, when examined by the microscope, 



Digitized by 



Googk 



ON THB THKOBT OF THE DAGUEBKBOTTPS. 199 

the appearance of reflecting crystals. The daguerreotype image 
is due to this property, which is the niost beautiful feature of 
Daguerre's discovery. 

It is probable that light exercises a two-fold action on the iodide 
of silver, whether it is combined or not with chlorine or bromine. 
By one the iodide is decomposed, and the silver set free is pre- 
cipitated on the surface in the form of a white powder or small 
crystals ; by the other, which begins long before the former, the 
parts aftected by light have been endowed with an aflSnity for 
mercurial vapour. 

By means of my photographometer, to the principle of which I 
shall presently refer, I have been able to ascertain that the pure 
light of the sun peiforms in about two or three seconds the de- 
composition of the bromo-iodide of silver, which is manifested by 
the white precipitate ; while the same intensity of light determines 
the afBnity for mercurial vapour in the wonderftiUy short space of 
about ToV 0^^ P^''^ ^^ ^ second. So that the affinity for mercury is 
imparted by an intensity of light 3000 times less than that 
which produces the decomposition manifested by the white pre- 
cipitate. 

For this reason it is difficult to suppose that the two actions 
are the same. We must admit that they are different. Long be- 
fore it can effect the decomposition of the surface, light imparts to 
the sensitive coating the affinity for mercurial vapour; and this 
spears to be the principle of the formation of the image in the 
daguerreotype process. 

In a paper I communicated to the Royal Society on the lYtli 
of June, 1847 (see Transactions), and an abstract of whicli I read 
before the Association at Oxford, I stated that the red, orange, and 
yellow rays were destroying the action of white light, aftd that the 
surface was recovering its former sensitiveness or unaffected state 
after having been submitted to the action of these rays. I in- 
ferred from that curious fact that light could not have decomposed 
the surface ; for if it had, it would be difficult to understand how 
the red, orange, or yellow rays could combine again, one with 
another, elements so volatile as bromine and iodine, after they had 
been once separated from the silver. 

But I had not yet been able to ascertain that, when light has 
decomposed the bromo-iodide of silver, the red, orange, or yellow 
mjs cannot restore the surface to ite former state. The action of 
light, which can be destroyed by the red, orange, or yellow rays, 
does not determine the decomposition, which would require an 
intensity 3000 times greater ; it is the kind of action produced by 
an intensity 3000 times less, giving the affinity for mercury, which 
is completely destroyed by the red, orange, or yellow rays. It 
•eems, therefore, that I was right in saying that there was no de* 
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composition of the compound during the short action which m 
sufficient to give the affinity for mercury, and in ascribing the 
formation of the image only to that affinity. White light, or the 
chemical rays which accompany it, communicate to the surface the 
affinity for mercury, and the red, orange, or yellow rays withdraw 
it. I must notice here a singular anomaly ; viz. that when the 
sensil^ve surface is prepared only with iodine without bromine, 
the red, orange, or yellow rays, instead of destroying the action of 
white light, continue the effect of decomposition as well as that of 
affinity for mercury. Still there is a double compound of iodine 
which is far more sensitive than the simple compound, and on 
which the red, orange, or yellow rays exercise their destructive 
action as in the case of the bromo-iodide. 

The phenomenon of the continuing action of the red, orange, or 
yellow i-ays, on the simple compound of iodide of silver, was dis- 
covered by M. Ed. Becquerel ; and soon after M. Gaudin found, 
that not only those rays continue the action by which mercury is 
deposited, but that they develop without mercury an image having 
the same appearance as that produced by mercurial vapour. 

M. Gaudin, not having obseiTcd the fact of the white precipi- 
tate, which is the result of the decomposition by the action of 
light, could not explain the cause of the image brought out under 
the influence of the yellow ray. 

I have observed that the iodide of silver without bromine is 
about 100 times more sensitive than the bromo-iodide to the action 
of light, which produces the decomposition of the compound form- 
ing the white precipitate of silver, while it is 100 times less sensi- 
tive for the effect which gives the affinity for mercury. This 
seems another reason for supposing that the two actions are diffe- 
rent. It may be that, in the case of the iodide of silver alone, the 
decomposition being more rapid, and the affinity for mercury 
slower than when bromine is added to the compound, the red, 
orange, or yellow rays having to act upon an incipient decomposi- 
tion, have the power, by their own photogenic influence,, of con- 
tinuing the decomposition when it has begun. This may explain 
the development of the image under red, orange, or yellow glasses, 
according to M. Gaudin's discovery. But in the case of the 
bromo-iodide of silver, the red, orange, or yellow rays have to exert 
their action on the affinity for mercury, begun a long time before 
the decomposition of the compound ; and they have the property 
of destroying that affinity. 

So that it would appear that all the rays of light have the pro- 
perty of decomposing the iodide of silver in a longer or shorter 
time, as they have that of producing the affinity for mercury on 
the bromo-iodide of silver : with the difference, that on the former 
compound the separate actions of the several rays continue each 
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other, and that on the second compound these separate actions 
destroy each other. We can understand that, in the fii-st case, 
all the rays are capable of operating the same decomposition ; and 
that in the second, the affinity for mercury when imparted by one 
ray is destroyed by another. This would explain the various 
phenomena of the formation of the two different deposits I have 
described, smd also explain the anomaly of the continuation of the 
action of light by the red, orange, or yellow rays, according to M. 
£d. BecquerePs discoveries on the iodide of silver ; and of the 
destruction of that action by the same rays, according to my own 
observations on the bromo-iodide of silver. 

The red, orange, and yellow rays, when acting on an unaffected 
surface, are considerably less capable than the most refrangible 
rays of imparting the affinity for mercurial vapour on both the 
iodide and bromo-iodide of silver ; and they destroy that affinity 
when it has been produced on the bromo-iodide of silver by the 
photogenic rays. It follows from this fact, that when the red, 
orange, or yellow rays are more abundant in the light than the 
most refrangible rays, Uie photogenic effect is retarded in pro- 
portion to tlie excess of these antagonistic rays. This happens 
when there exist in the atmosphere some vapours which absorb 
ihe most refrangible rays. In these circumstances the light ap- 
pears rather yellow ; but it is very difficult to judge by the eye of 
the exact colour of the light, and of the proportion of photogenic 
rays existing in the atmosphere at any given moment. 

The vapours of the atmosphere which render the light yellow, 
act as any other medium intercepting the blue rays, and those 
which have the same degree of refrangibility. I prove, by a very 
simple experiment, the comparative photogenic action of rays 
which have passed through such media, and of those which have 
met with no similar obstacle ; also that media which intercept the 
photogenic rays can let pass freely the illuminating rays. 

If I cover an engraving one-half with light yellow glass, and 
place it before my camera obscura, in order to represent the whole 
on a daguerreotype plate, I find that during the time which has 
been necessary to obtain the image of the half not covered, not 
the slightest effect has been produced on the half covered with the 
yellow glass. 

Now, if I cover one half with deep-blue glass, and the other 
with the same light yellow glass, the engraving will be seen very 
distinctly throu^ the yellow glass, and not at all through the 
blue. In representing the whole, as before, on the daguerreotype 
plate, the half which was clearly seen by the eye has produced 
no effect : and in the other, which could not be seen, is as fully 
represented, and in nearly as short a time, as when no blue glass 
had been inter|X)sed. 

9* 
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Thus we TDiglit construct a room lighted only through an inclo- 
sure of light yellow glass, in which light would be very dazzling to 
the eye, and in this room no photographic operation could be per- 
formed ; or a room inclosed by deep blue glass, which would 
appear very dark, and in which the photographic operation would 
be nearly as rapid as it would be in open air. 

Thus we may conceive certain states of the atmosphere under 
which there v^ill be an abundance of illuminating rays, and very 
few photogenic rays ; and some othere, under which the reverse 
will take place. 

Considering how difficult it is to judge by the eye alone of the 
photogenic state of light, we can understand why the photo^ 
grapher is constantly deceived in the effect he tries to produce, 
having no means to ascertiiin before hand, with any degree of cer- 
tainty, the intensity of light. For these reasons I turned my 
attention to contrive an apparatus by which I could test at the 
same time the sensitiveness of the daguerreotype plate and the 
intensity of light. 

I succeeded in constructing an instrument which I have called 
a photographometer, — the desci-iption of which is given in another 
page. 

By this instrument I have been able to discover at what degree 
of intensity of hght the effect called solarization is produced : on 
well-prepared plates of bromo-iodide it does not begin under an 
intensity 512 times greater than that which determines the firat 
effect of mercuiy ; and also, at what degree the decomposition pro- 
ducing the white precipitate without mercury manifests itself, 
both on iodide and on bromo-iodide of silver. On the first, it is 
1 00 times quicker than on the bromo-iodide ; and on the last, it is 
j)roduced by an intensity 3000 times greater than that which 
develops the first affinity for mercury. 

In the course of my experiments I noticed a curious fact, which 
proved very puzzling to me, until I succeeded in assigning a cause 
to it. I shall mention it here, because it may lead to some further 
discoveries. I observed that sometimes the spaces under the 
round holes, which had not been affected by light during the ope- 
ration of the photographometer in a sufficient degree to determine 
the deposit of mercury, were, as was- to be expected, quite black ; 
while the spaces suiTounding them were in an unaccountable man- 
ner slightly affected by mercury. At 6rst I could not explain the 
phenomenon, except by supposing that the whole plate had been 
previously by accident slightly affected by light, and that the ex- 
posure through the holes to another sort of light had destroyed 
the former effect. I was naturally led to that explanation, having 
before observed that one kind of light destroys the effect of 
another; as, for example, that the effect of the light from the 
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north is destroyed by the light from the south, when certaia 
vapours existing in the latter portion of the atmosphere impart a 
yellow tint to the light of the sun. But after repeated experi- 
ments, taking great care to protect the plate from the least expo- 
sure to light, and recollecting some experiments of M. Moser, I 
found that the affinity for fnercury had been imparted to the sur- 
face of the daguerreotype plate by the contact of the metallic 
plate having the round holes, while the space under the hole had 
received no similar action. But it must be obseiTed that this 
phenomenon does not take place every time ; some days it is fre- 
quent, and in some othera it does not manifest itself at all. Con- 
sidering that the plate furnished with round holes is of cojjper, 
and that the daguerreotype plate is of silver plated on copper, it 
is probable that the deposit of mercury is due to an electric or 
galvanic action determined by the contact of the two metals ; and 
perhaps the circumstance that the action does not take place every 
time, will lead to the supposition that it is developed by some 
peculiar electric state of the ambient atmosphere ; and by a degree 
of dampness in the air which would increase the electric current. 
May we not hope that the conditions being known in which the 
action is produced, and by availing oui-selves of that property, it 
will be possible to increase on the daguerreotype plate the action 
of light ? for it is not improbable that the affinity for mercury im- 
parted to the plate is abo due to some electrical influence of light. 
How could we otherwise explain that affinity for mercury given 
by some rays and withdrawn by some others, long before light has 
acted as a chemical agent ? 

The question of the photogenic focus is involved in another 
kind of mystery which requires some attention. I have found 
that with the same lenses there exists a constant variation in the 
distance between the two foci. They are never in the same rela- 
tion to each other : they are sometimes more or less separate ; in 
some lights they are very distant, and in some others they are 
very near, and even coincide. For this reason I constantly try 
their position before I operate. I have not been able to discover 
the cause of that singular phenomenon, but I can state positively 
that it exists. At first, I thought that some variations in the 
density or dispersive power of the atmosphere might produce the 
alteration in the distance between the two foci ; or that when the 
yellow rays were more or less abundant, the visual rays were 
refracted on different points on the axis of the foci, according to 
the mean refrangibility of the rays composing white Jight at the 
moment. But a new experiment has proved to me that these 
could not be the real causes of the variation. I generally employ 
two object-glasses ; one of shorter focus for small pictures, and 
i\ie o|;her of longer focus for larger images. In both, the photp-r 
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genie focus h longer than the visual focus ; but when they are 
much separated in one they are less so in the other ; sometimes, 
when they coincide in one, they are very far apart in the other, 
and sometimes they both coincide. This I have tried every day 
during the last twelve months, and I have always found the same 
variations. The density of the atmosphere, or the colour of light, 
seems to have nothing to do with the phenomenon, otherwise the 
same cause would produce the same effect in both leases. I must 
observe, that my daily experiments on my two object-glasses are 
made at the same moment and at the same distance for each, 
otherwise any alteration in the focal distance would disperse, more 
or less, the photogenic rays, which is the case, as it is easy to 
prove. The lengthening or shortening the focus, according to the 
distance of the object to be represented, has for effect to modify 
the achromatism of the lenses. An optician, according to 
M. Lerebours' calculation, can at will, in the combination of 
the two glasses composing an achromatic lens, adapt such 
curvatures or angles in both that the visual focus shall coincide 
with the photogenic focus ; but he can obtain this result only for 
one length of focus. The moment the distance is altered, the two 
foci separate, because the visual and photogenic rays must be 
refracted at different angles in coming out of the lens, in order to 
meet at the focus given for one distance of the object. If the 
distance is altered the focus becomes longer or shorter ; and as 
the angle at which different rays are refracted remains nearly the 
same, they cannot meet at the new focus, and they form two 
images. If the visual and photogenic rays were refracted parallel 
to each other, in coming out of the lens they would always coincide 
for every focus; but this is not the case. It seems, therefore, 
impossible that lenses can be constructed in which the two foci 
will agi'ee for all the various distances, until we have discovered 
two kinds of glasses in which the densities or the refractive power 
will be in the same ratio as their dispersive power. 

There is no question so important in photography as that which 
refers to finding the true photogenic focus of every Jens for various 
distances. I have described tlie plan I have adopted for that 
purpose. By means of that very simple instrument, every photo- 
grapher can always obtain well-defined pictures with any object- . 
glasses. But there is another method of ascertaining the difference 
between the two foci, which has been lately contrived by Mr. G. 
Knight, of Foster Lane, London. That gentleman has been kind 
enough to communicate to me the very ingenious and simple 
apparatus by which he can at once find the exact difference exist- 
ing between the visual and photogenic focus, and place the daguer- 
reotype plate at the point where the photogenic focus exists. I 
am very glad he has entrusted me with the charge of bringing his 
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inventioii before the'Bri&h Association. For the scientific inves- 
tigation of the question, Mr. Knighf s apparatus will be most yalu- 
able to the optician, as it will afford him the means of studying 
the phenomenon with mathematical accuracy. 

Mr. Knight's apparatus consists in a frame having two grooves ; 
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one vertical, in which he places the ground-glass, and the other 
forming an angle with the first destined to receive the plate ; the 
planes of the grooves intersect each other in Uie middle. After 
having set the focus upon the ground glass, this last is removed, 
and t£e plate is placed in the inclined groove. Now, if a news- 
paper, or any large printed sheet, is put before the camera, the 
image will be represented on the inclined plate ; and it is obvious 
in its inclination the various points of the plate will meet a different 
focus. The centre of the plate will coincide with the visual focus ; 
by its inclination it will in one direction meet the photogenic focus 
at a point more or less distant from the centre, if the photogenic 
focus is shorter than the visual focus, and in the other direction if 
it is longer. The frame is frimished with a scale of division, having 
the zero in the centre. When the image is represented on the 
daguerreotype, by applying against it another moveable scale of 
division similar to the other, the operator can find what is the 
division above or under zero, at which the image seems best de- 
fined ; and after having removed from the camera the experiment 
frame, and set the focus as usual on the ground glass, he has only 
to move the tube of the object-glass by means of the rack and 
pinion, and to push it in or out ; a space corresponding with the 
division of the scale indicating the deviation of the true photogenic 
focus : the tube of the object-glass is for that purpose marked with 
the same scale of division. 

In addition to these valuable communications, I would give my 
own remarks as they were formerly pubhshed, which, as it appears 
to me, still satisfactorily express the phenomena. 
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Numerous speculations having been ventured as to the peculiar 
chemical changes which light produces on the iodidated silver 
tablets, I shall make no apology for introducing a few remarks on 
this very interesting subject. 

Numerous experiments on plated copper, pure silver plates, and 
on silvered glass and paper, have convinced me that the first ope- 
rations of polishing with nitric acid, <kc., are essential to the pro- 
duction of the most sensitive surface. All who will take the trouble 
to examine the subject will soon be convinced that the acid softens 
the silver, bringing it to a state in which it is extremely susceptible 
of being either oxidized or iodized, according as the circumstance 
may occur of its exposure to the atmosphere or to iodine. 

I have discovered that all the rays of the prismatic spectrum act 
on the daguerreotype plate, except the yellow, and a circle of light 
of a peculiar and mysterious character, which surrounds the visible 
spectrum. The light acting on a prepared tablet, decomposes the 
film of ioduret of silver to different depths, according to the order 
of refrangibility of the rays : the violet ray effecting perfect decom- 
position, whilst the red acts to a depth inappreciably shght. Thus 
it is, that the spectrum impressed on a daguerreotype plate reflects 
the natural colours, in the same manner as Sir Isaac Newton has 
shown thin films act under other circumstances ; the thickness, of 
each film of reduced silver on the plate being in exact proportion 
to the chemical agency of the coloured ray by which it was decom- 
posed. 

On photographic papers, the decomposed argentine salt exists 
in a state of oxide, mixed, in all probability, with some revived 
metal ; but on the silver tablet the iodine is liberated from all the 
parts on which the light acts, and pure silver in a state of extreme 
division results. The depth to which the decomposition has been 
effected being in exact relation to the intensity and colour of the 
light radiated from the object which we desire to copy, the mercu- 
rial vapour unites with different proportions of silver, and thus are 
formed the lights and middle tints of the picture. The shadows 
are produced by the unchanged silver fi:om which the ioduret is 
removed by the hyposulphite of soda. 

Daguerre himself laid much stress upon the necessity of exposing 
the plate to the mercury at an angle of about 45°. This, per- 
haps, is the most convenient position, as it enables the operator 
to view the plate distinctly, and watch the development of the 
design ; but beyond this, I am satisfied there exists no real neces- 
sity for the angular position. Both horizontally and vertically, I 
have often produced equally effective daguerreotypes. Looking at 
a daguerreotype picture in such apposition that the light is incident 
and reflected at a large angle, the drawing appears of the riegative 
character — the silver in such a position appearing white, and the 
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amalgam of mercury and silver a pale grey. View the plate in any 
position which admits of but a small angle of reflection, and we 
then see the design m all its exquisite beauty, correct in the 
arrangement of its lights and shades, — the silver appearing black, 
while the amalgam, by contrast in part, and partly in reality, 
appears nearly white. A very ingenious idea has been promul- 
gated, that the light cryBtallizes the ioduret of silver, and that the 
mercury adheres to one of the facets of each minute crystal. If 
this was the case, tlie picture could be seen distinctly in one 
position only, whereas in many diflferent positions it is equally 
clear, ^here does not appear to be any more difficulty in explain- 
ing why the mercurial amalgam should vary in its tint with change 
of position, than in explaining why a common mirror, or a polished 
metal plate, should appear white when viewed at one angle, and 
black in another. 
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CHAPTER XVL 

ON INSTRUMENTS FOR DXTERMINING THX VARIATIONS OF ACTINIC 
POWER, AND FOR EXPERIMENTS ON THE CHEMICAL FOCUS, AND 
THE REGISTRATION OF PHILOSOPHICAL INSTRUMENTS. 

There are so many advantages attendant on self-reg^tration, as 
to make the perfection of it a matter of much interest to every 
scientific enqwrer. The first who suggested the use of pho- 
tographic paper for this purpose was Mr. T. B. Jordan, who 
brought the subject before a conmiittee of the Royal Cornwall 
Polytechnic Society, on the 18th of February, 1839, and exhibited 
some photographic registers on the 21st of March of the same 
year. The plan this gentleman adopted was to furnish each in- 
strument with one or two cylinders containing scrolls of pho- 
tographic paper. These cylinders are made to revolve slowly by 
a very simple connection with a clock, so as to give the paper a 
progressive movement behind the index of the instrument, the 
pla^ of which is registered by the representation of its own image. 

The application of this principle to the barometer or thermo- 
meter is most simple; the scale of eiUier of these instruments 
being perforated, the paper is made to' revolve as close as possible 
to the glass, in order to obtain a well-defined image. The cylinder 
being made to revolve on its axis once in forty-eight hours, the 
paper is divided into forty-eight parts by vertical lines, which are 
figured in correspondence with the hour at which they re^ctively 
arrive at the tubes of the instruments. The graduations on the 
paper correspond to those on the. dial of the barometer or scale of 
the thermometer, and may be printed on the paper from a copper- 
plate, or, what is much better, may be printed by the light at the 
same time from opaque lines on the tube, which would of course 
leave a li^ht impression on the paper : by this means we should 
have all mat part of the paper above the mercury darkened, which 
would at the same time be graduated with white lines, distinctly 
marking the fluctuations in its height for every minute during 
daylight, and noting the time of every passing cloud. 

Mr. Jordan has also published an account of his very ingenious 
plan of applying the same kind of paper to the magnetometer or 
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diamal variation needle,' and several other philosophical instru- 
ments ; but as these applications were not at the time entirely 
successful, owing principally to the difficulty of finding a suitable 
situation for so delicate an instrument, it is thought unnecessary 
to occupy those pages with any particular description of the ar- 
rangements adopted, which, however, were in all essential points 
similar to those employed by Mr. Brooks, and adopted in some of 
our magnetic and meteorological observatories. 

Mr. Brooks attaches a reflector to the end of a delicately sus- 
pended magnet ; this reflects a pencil of strong artificial light upon 
photographic paper placed between two cylinders of glass, which 
are kept in motion by a small clock arrangement. As the paper 
moves in a vertical direction whilst the magnet oscillates in a 
horizontal one, a zigzag line is marked on the paper ; the extent of 
movement on either side of a fixed Hne showing the deviation of 
the magnet for every hour of the day. 

One subject, however, which, at the same time that it is highly 
philosophical, is of a more popular character, must not pass unno- 
ticed. The registration of the ever-varying intensity of the light 
is so important a subject, that it has occupied the attention of 
several eminent scientific observers. Sir John Herschel and Dr. 
Daubeny have applied their well-known talents to the inquiry, and 
have, both of them, devised instruments of great ingenuity for the 
purpose. The instrument constructed by Sir John Herschel, 
which he has named an actinograph, not only registers the direct 
effect of solar radiation, but also the amount of general illumina- 
tion in the visible hemisphere, which constitutes daylight ; one 
portion of the apparatus being so arranged that a sheet of sensitive 
paper is slowly moved in such a direction, that the direct rays of 
the sun, when unobscured, may fall upon it through a sm^ sht 
made in an outer cylinder or case, while the other is screened 
from the incident beam. The paper being fixed on a disc of brass, 
made to revolve by watch-work, is affected only by the light which 
'^emanates from that definite circumpolar region of the sky to 
which it may be considered desirable to limit the observation,'' 
and which is admitted, as in the other case, through a fine slit 
in the cover of the instrument. 

Mr. Jordan has devised an instruinent for numerically register* 
ing the intensity of the incident beam, which appears to have some 
peculiar advantages, a description of which I shall take the liberty 
of transcribing. Figure 44 is an elevation of the instrument ; it 
consists of two copper cylinders supported on a metal ftame ; the 
interior one is fixed to the axis and does not revolve, being merely 
the support of the prepared paper ; the exterior cylinder is made 

' See the Sixth Annual Report of the Royal Cornwall Polytechnic Soeiety. 
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to revolve about this once in twenty-four hours by a clock move- 
ment It Has a triangular aperture cut down its whole length, as 




shown in the figure, and it carries the scale of the instrument, 
which is made to spring closely against the prepared paper. This 
scale or screen is composed of a sheet of metal foil between two 
sheets of varnished paper, and is divided into one hundred parts 
longitudinally, eveiy other part being cut out, so as to admit the 
light to the prepared paper without any transparent medium in- 
tervening. The lengths of the extreme divisions, measuring round 
the cylinder, are proportioned to each other as one to one hun- 
dred ; consequently the lower division will be one hundred times 
longer passing over its own length than the upper one over its 
own length, and the Hues of prepared paper upon these divisions 
will, of course, be exposed to the light for times bearing the same 
proportion to each other. 

Now, as the sensitiveness of the paper can readily be adjusted, 
so that the most intense light will only just tint it through the 
upper division during iU passage under "the opening, and the most 
feeble light will produce a similar tiivt through the lower division 
during its passage, the number of lines marked on the paper at 
any given time, will furnish a comparative measure of the intensity 
of solar light at that time, and may be registered as so many 
degrees of the Heliograph, the name Mr. Jordan has given his 
instrument, just as we now register the degrees of the thermo- 
meter. 

An instrument of this kind was made by me for the British 
Association, and experiments carried on with it, at intervals, for 
some years. Many of the results were very curious, but the 
instrument being placed at the Observatory at Kew, the observa- 
tions were unfortunately discontinued. It is believed that, with an 
instrument properly constructed — the details of the one employed 
were capable of much improvement — ^many very remarkable alte- 
rations in the relative chemical power of the solar radiations would 
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1)6 detected. From ike indicatioBs I have obtained, I believe there 
exists a constant law of change, and that the correct expressions of 
the phenomena are expressed in the following passages — the con- 
cluding summary of my Report on this subject to the British 
Association at Edinburgh. 

It will be evident that the question which assumes the most 
prominence in our consideration of these remarkable phenomena 
is that of the identity or otherwise of light and actinism. 

Fresnel has stated that the chemical effects produced by the 
influence of Hght- are owing to a mechanical action exerted by the 
molecules of aether on the atoms of bodies, so as to cause them to 
assume new states of equilibrium dependent on the nature and on 
the velocity of the vibrations to which they are subjected. 

Arago says, it is by no means proved that the photogenic modi- 
fications of sensitive surfaces result from the action of solar light 
itself. These modifications are perhaps engendered by invisible 
radiations mixed with light properly so called, proceeding with it, 
and being similarly refracted. 

These views fairly represent the condition in which the argu- 
ment stands, and a yet more extensive set of experiments seems 
to be necessary before we can decide the question. It appears, 
however, important that we should dismiss, as completely as 
possible, from our minds, all preconceived hypotheses. The phe- 
nomena were all unknown when the- theories of emission and of 
undulation were framed and accepted in explanation of luminous 
effects ; and it will only retard the discoveiy of the truth, if we 
prosecute our researches over this new ground, with a determina- 
tion to bend all our new facts to a theory which was framed to 
explain totally dissimilar phenomena. 

We may sum up the amount of our knowledge of the chemical 
influences of the solar radiations as follows : — 

1. The rays, having difteretit illuminating or colorific powers, 
exhibit different degrees and kinds of chemical action. 

2. The most luminous rays exhibit the least chemical action 
upon all inorganic matter. The least luminous and the non- 
luminous manifest very powerful chemical action on the same 
Bubstences. 

3. The most luminous rays influence all substances having an 
organic origin, particularly exciting vital power. 

4. Thus, under modifications, chemical power is traced to every 
part of the prismatic spectrum ; but in some cases this action is 
positive, exciting ; in others negative, depressing. 

6. The most luminous rays are proved to prevent all chemical 
change upon inorganic bodies exposed, at the same time, to the 
influence of the chemical rays. 
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6. Hence actinism, regarded at preset merely as a phenomenon 
different from light, stands in direct antagonism to light 

7. Heat radiations produce chemical change in virtue of some 
combined action not yet understood. 

8. Actinism is necessary for the healthful germination of seed ; 
light is required to excite the plant to decompose carbonic aeid ; 
caloric is required in developing and carrying out the reproductive 
functions of the plant 

9. Phosphorescence is due to actinism, and not to light 

10. Electrical phenomena are quickened by actinism, and re- 
tarded by light 

Numerous other points of minor importance will present them- 
selves on studying the facts described. Without venturing to 
obtrude my own views, I now leave the subject for that fiill inves- 
ti^tion which it will, I trust, receive, as promising beyond all 
ouiers to enlighten us on those curious phenomena which appear to 
Hnk together the organic and the inorganic worlds. 

THE PHOTOGRAPHOHETER. 

Mr. Claudet has devised the photographometer and the dynacti- 
nometer for measuring the intensity of the actinic radiations. 
These are both most ingenious instruments, the operations of which 
will be rendered intelligible by the following description : — 

The accompanying figure (45) shows the photographometer 
complete. The sensitive plate or paper is placed in a dark box, 




which is fixed in an independent fi-ame, as shewn. Figs. 46 and 4*1 
and as placed in its position at f in the adjoining cut A bhu^k 
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Bilk' webbing being fixed to the moveable plate seen at the head of 
the instrument, and strained over two rollers, r, r, it will be evi- 
dent that the sensitive plate is screened from hght until the move- 
able slide fJEiUing down the inclined plane passes over it The 
openings in this moveable plate are parallel to each other. Thej 
are seven in number, each opening being one half of the following 
one, and double that of the preceding one. Thus, after the ope- 
ration of the light, we have seven separate images, the different 
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intensities of which represent the action of hght during the in- 
tervals of time in the geometric progression of — 1 : 2 : 4 : 8 : 



16 : 32 : 64. 
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The box in which the plate or paper is placed for experiment, 
is pierced with holes, and these correspond with the slits in a b. 
(fig. 47.) By inclining the instrument, which can be very readily 

done to any degree, by 
means of the cnrved arms 
ODE, any velocity can 
be ^ven to the falling 
screen, and thns the plate 
be exposed to the action 
bK ^KiJI^WJ^^' of the chemical rays for 

any period of time we 
please. Fig. 48 shows 
the result obtained on a 
plate by this instrument ; 
the letters corresponding 
with the holes in the other wood-cuts. In Fig. 41 the screen with 
the vertical slits is shown at the moment it is supposed to be pass- 
ing over the holes a b c d. In this example the plate had been 
exposed to the vapour of iodine, in such a manner that one zone 
had attained the first coating of yellow colour ; a second zone had 
reached the red ; a third the blue and green ; and a fourth having 
passed through all these tints, had obtained the second yellow 
coating. The number of white circular spots on each vertical zone 
indicates the degree of sensitiveness of ihe various coatings ; the 
less sensitive being the first coating of yellow, d, and the most sen- 
sitive the second yellow coating, a. This is shewn by the deposit 
of mercury on the plate represented by the increased whiteness of 
the spots corresponding with the holes, each four vertical spots 
having been exposed for the same time to solar influence. 
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THE FOCIMETER. 

Mr. Claudet has also devised a very ingenious instrument for 
focusing, which he calls his Focimeter. (Fig. 49.) This, it will be 
seen from the accompanying woodcut, consists merely of segments 
of a circle, numbered and placed at fixed distances apart, upon a 
moveable axis. This is copied by the camera on a plate or paper, 
and the result is shown in the annexed figure (50), in which it will be 
seen diflferent degrees of effect are supposed to have been produced. 
These determine the best focal point for any lens very readily, 
and it is really a most useful piece of apparatus in the hands of 
the photographer. 

THE DYNACTINOMBTER. 

The dynactinometer is thus described by the inventor : — It con- 
sists of a thin metallic disc, perfectly black, having a slit extend- 
ing from its centre to the circumference, fixed on an axis revolving 
through a permanent metallic disc, perfectly white. The white disc 
has also a slit from its centre of the exact length of the radius of the 
black disc ; and by means of these two slits, which are so adjusted 
that the black disc can intersect the white disc, and by revolving, 
gradually cover the whole white area, the space of the white sui^ 
face on which the black disc can be supeiposed forms itself a sort 
of dial, which is divided into any number of equal segments, all 
numbered. The inventor has adopted the number of twenty seg- 
ments for a large circle inscribed on the dial, and of eight segments 
for a smaller circle, after the manner of. the divisions of the Foci- 
meter, but on the same plane. These eight segments are numbered 
in geometrical progression, 1, 2, 4, 8, 16, 32, 64. 

The black disc may be made to revolve in such a manner that 
it shall cover a new segment of the large circle during each second, or 
any other equal fraction of time. By that means the last segment 
will have re'ceived eight times more light than the fii*st, the black 
disc having moved over the whole in eight seconds. 

The differences of photogenic intensities are hardly observable 
when they follow the arithmetical progression : the instrument is 
so constructed that it may indicate the intensities in the geome- 
trical progression. The fii^st segment remains always covered, 
in order to be represented black on the daguerreotype plate and 
mark the zero of intensity : the second is exposed to light during 
1', the third during 2", the fourth during 4", the fifth during 8", 
the sixth during 16", the seventh during 32", and the eighth 
during 64". This series, which could be extended by dividing the 
circle into a greater number of segments, is quite sufficient for 
all observations intended for practically measuring the inten3il7 
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of the photogenic lights and for comparing the power of object- 
glasses. 

The instrument is made to move by applying the hand on a 
handle fixed on the back at the extremity of tifie axis on which the 
disc revolves. An operator accustomed to count seconds by 
memory, or by following a seconds' beater, can perform the expe- 
riment with sufficient regularity ; but in order to render the in- 
strument more exact and more complete, it can be made to revolve 
by clock-work, which gives it at will either the arithmetical or the 
geometrical progression. This last movement presented some 
difficulty ; but the inventor has been able to obtain it without 
much complication in the machinery, and the apparatus is within 
the reach of the greater number of operators having establishments 
on a complete footing. 

For the instrument moving by hand, it is necessary that a 
second person should open and shut the object glass at a given 
signal. But in adapting before the object-glass a flap connected 
with a cord and puUey, the operator, holding the cord in the left 
hand, can open the flap at the moment that with the right hand 
he makes the disc revolve, and shut the apparatus when the revo- 
lution is complete. 

When the instrument acts by clock-work, the object-glass may 
be opened and shut by the same means, at the signal given by a 
bell which strikes at the commencement and at the end of the 
revolution. 

K a daguerreotype plate receive the image of the dynactino- 
meter during its revolution, it is obvious that each segment indi- 
cates an effect in proportion to th,e intensity of light and to the 
time that it has remained uncovered; also that the number of 
seconds marked on the first segment visible is the measure of the 
intensity of light at the moment of the experiment; the effect of 
each segment being in reality the degree of intensity which can be 
obtained during the corresponding time. 

When we want to compare two object-glasses, they are adapted 
to two cameras obscurse placed before the dynactinometer. Aftev 
having set the focus of the two apparatus, they are charged each 
with a daguerreotype plate or a photogenic paper. When all is 
ready, the flaps are opened at the moment that the dynactino- 
meter commences its revolution, and they are shut when it is 
completed. The plates are removed and the images brought out. 
In comparing the result produced on each, it is easy to see which 
object-glass is the most rapid, and in what proportion. For 
instance, if the arithmetical progression has been followed, and on 
one of the plates or papers the number 4 of the great circle is the 
first visible, the conclusion is that it has been necessary for the 
intensity of the light at that moment to operate during four 
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seconds in order to produce an effect in the camera obscura ; and 
if, on the otiier plate or paper, the fii^st seven segments have re- 
mained black, and the eighth segment is the first upon which the 
light has operated, the conclusion will be that the object-glass 
which has produced the effect on the fii-st plate or paper has double 
the photogenic power of the other. 

But if the geometrical progression has been followed, the same 
experiment will show the image of the segment No. 3 represented 
on one plate, and that of the segment No. 4 on the other, as 
having each the fii-st degiee of intensity : and we have to draw the 
same conclusion as regards the power of each object-glass. 

However, this conclusion would be exact only on the supposi- 
tion that the two plates were endowed with the same degree of 
sensitiveness : for if they had not been prepared identically in the 
same manner, we could not have the exact measure of the com- 
parative power of the two object-glasses. The difference might be 
due, not to any difference in the power of the object-glasses, but to 
the inequahty in the sensitiveness of the two plates ; although, in 
repeating the experiment several times, the mean result might be 
suflSciently conclusive. But this difficulty has nut escaped the in- 
ventor, and he has tided to avoid it. Being able, by means of the 
photographometer, to compare the sensitiveness of two plates under 
the action of the same intensity of light, and during the same space of 
time, he availed himself of this instrument to determine beforehand 
the comparative sensitiveness of the plates which are to be used in 
the experiment with the dynactinometer. By this means we can 
try beforehand several couples of plates, and keep them as it were 
stamped with their degree of sensitiveness until we want to apply 
them to test the power of two lenses. The impression is made on 
one-half of the plate, leaving the other half for the image of the 
dynactinometer. 



/f^k. 


/^^^ 


/^\M 


n^\^A 


\^\ '^^^^^p 


%j^K 


V^r 


^^^^ 



61. 



62. 



10 



Digitized by 



Googk 



SI 8 THB VARIilTIOMS OP ACTINIC POWER. 

After havinff operated in Uie two camerse oLficune, each sup- 
plied with the lenses the power of which we wish to compare, we 
submit the two plates, each impressed with both the photogra- 
phometer and dynactinometer, to the vaponr of mercury, wMch 
developes the two images on each plate. 

The number of spots given by the photographometer, Fig. 47, 
will indicate the sensitiveness of the plate; and in comparing 
the two images given by the dynactinometer, figs. 51, 52, account- 
ing for the difference of sensitiveness of each plate, if there is any, 
we are able at once to determine the comparative power of the two 
lenses. 
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CHAPTER XVL 

OK THE POSSIBILITY OF PRODUCING PHOTOGRAPHS IN THEIR 
NATURAL COLOURS. 

Few speculations are more replete with interest than that of the 
probabiHty of our succeeding in the production of photographic 
images in their local colours. M. Biot, a great authority, says, — 
•* substances of the same tint may present, in the quantity or the 
nature of the radiations which they reflect, as many diversities, or 
diversities of the same order, as substances of a diflferent tint ; 
inversely, they may be similar in their property of reflecting 
chemical radiations when they are dissimilar to the eye ; so that 
the difference of tint which they present to the eye may entirely 
disappear in the chemical picture. These are the difficulties in- 
herent in the formation of photographic pictures, and they show, I 
think, evidently, the illusion of the experimenters who hope to 
reconcile, not only the intensity, but the tints of the chemical 
impressions produced by radiation, with the colours of the objects 
from which these rays emanate." It may be remembered that two 
years since, Sir John Herschel succeeded in procuring upon photo- 
graphic paper a coloured ir/iage of the solar spectrum ; and that 
eminent inquirer has communicated to me a recent discovery of 
great interest, which I have his permission to publish, " I have 
got specimens of paper," says Sir John Herschel, " long kept, 
which give a considerably better representation of the spectrum in 
its natural colours than I had obtained at the date of my paper 
(February 1840), and that light on a dark ground ; but at present 
I 0m not prepared to say that this will prove an available jf-ocess 
for coloured photographs, tlwughit brings the hope nearer J'* Here 
we have the speculations of one philosopher representing the pro- 
duction of such pictures as hopeless, while the experiments of 
another prove these to be within the range of probabilities. 

My own experiments have, in many instances, given me coloured 
pictures of the prismatic spectrum, dark upon a light ground^ but 
the most beautiful I have yet obtained has been upon the daguer- 
reotype iodidated tablets, on wliich the colours have, at the same 
time, had a pecuhar softness and brilliancy. Daguerre himself has 
remarked, that when he has been copying any red brick or painted 
building, the photograph has assumed a tint of that character. I 
have often observed the same thing in each variety of photographic 
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material, t. e, where a salt of silver has been used. In the Philo- 
sophical Magazine for April 1840, will be found a paper, — "Ex- 
periments and Observations on Light which has permeated 
Coloured Media," — ^in which I describe some curious results on 
some of those photographs which are prepared with the hjdriodic 
salts exposed to luminous influence with coloured fluids super- 
imposed; permitting, as distinctly isolated as possible, the per- 
meation of the violet and blue, the green, the yellow, and the red 
rays, under each of which a complementary colour was induced. 
During January of the present year, I prepared some papers with 
the bichromate of potash and a veiy weak solution of nitrate of 
silver : a piece of this paper was exposed behind four coloured 
glasses which admitted the passage respectively of, Ist, the violet, 
indigo, and blue rays ; 2d, the blue, the green, and a portion of 
the yellow rays ; 3d, the green, yellow, and orange rays : and, 4th, 
the orange and red rays« The weather being extremely foggy, the 
arrangement was unattended for two days, being allowed to lie 
upon a table opposite a window having a southern aspect. On 
examining it, it had, under the respective colours, become tinted 
of a blue, a green, and a red : beneath the yellow glass the change 
was uncertain, from the peculiar colour of the paper, and this wi&- 
out a single gleam of sunshine. My numerous engagements have 
prevented my repeating the observations I desire on this salt, 
which has hitherto been considered absolutely insensible to light 

The barytic salts have nearly all of them a peculiar colorific 
effect ; the muriate, in particular, gives rise to some most rich and 
beautiful crimsons, particularly under the influence of light which 
has permeated the more delicate green leaves ; and also in copying 
the more highly coloured flowers, a variety of tintings have been 
observed. We may always depend on producing a photographic 
copy of a leaf of a green colour by the following arrangement : — 
Having silvered a copperplate, place it in a shallow vessel, and lay 
thereon the leaf of which a copy is desired, maintaining it in its 
position by means of a piece of glass ; pour upon it, so that tho 
plate beneath the glass may be covered, a solution of the hydrio- 
date of potash, containing a httle free iodine : then expose the 
whole to sunshine. In about half an hour, one of the most beau- 
tiful photographic designs which can be conceived is produced, of a 
fine green colour. The fluid is yellow, and cuts off nearly all the 
"chemical" rays, allowing only of the free passage of the less 
refrangible rays ; the most abundant being the yellow. This 
retards the process of solarization, but it produces its comple- 
mentary colour on the plate. 

These facts will, I think, prove that the possibility of our being 
enabled to produce coloured photographs is decided, and that the 
prohahility of it is brought infinitely nearer, particularly by Sir 
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John llenchePs very important disooverj, than it was supposed 
to be. 

M. Edmond Becquerel has recently succeeded in obtaining 
bright impressions of the spectrum in colours, and copying highly 
coloured drawings on metallic plates prepared with chlorine ; and 
still more recently Mr. Hill, of New York, states that he has 
obtained more than ^y pictures from nature in all the beauty of 
native colouration. This process is not disclosed, but we are 
assured that it is a modification of the daguerreotype — one material 
quite new, being introduced — and as soon as the manipulator's 
details are perfected the whole is to be published. 
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CHAPTER XVn. 

THERMOGRAPHY. 

The curious nature of the results obtained by beat radiations, 
associated as tbej are with the chemical action of the solar rajs, 
induces me to introduce it as a final chapter to this treatise on 
Photography, merely reprinting my original communication on the 
subject. 

The Jom*nal of the Academy of Sciences of Paris, for the 1 8th 
of July, 1 842, contained a communication made by M. Regnault 
from M. Moser, of Konigsberg, "Sur la Formation des Images 
Daguerriennes ;'** in which he announced the fact, that " when two 
bodies are sufficiently near, they impress their images upon each 
other J^ The Journal of the 29th of August contained a second 
communication from M. Moser, in which the results of his 
researches are summed up in twenty-six paragraphs. From these 
I select the following, which alone are to be considered on the 
present occasion : — 

" 9. All bodies radiate light even in complete darljness. 

" 10. This light does not appear to be allied to phosphorescence, 
for there is no difference perceived whether the bodies have been 
long in the dark, or whether they have been just exposed to day- 
light, or even to direct solar light 

"11. Two bodies constantly impress their images on each other, 
even in complete darkness. 

" 14. However, for the image to be appreciable, it is necessary, 
because of the divergence of the rays, that the distance of the 
bodies should not be very considerable. 

" 16. To render the image visible, the vapour of water, mercury, 
iodine, <fcc., may be used. 

" 17. There exists latent light as well as latent heat." 

The announcement at a meeting of the British Association 
of these discoveries, naturally excited more than an ordinary de- 
gree of interest. A discovery of this kind, changing, as it did, 
the features, not only the theories of light adopted by philosophers, 
but also the commonly received opinions of mankind, was more 
calculated to awaken attention than anything which has been 
brought before the public since the publication of Daguerre's 

' Comptcs Kendua, tome xv. No. 3, folio 119. 
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beautifiil photographic process. Having instituted a series of ex- 
periments, the results of which appear to prove that these pheno- 
mena are not produced by latent lights I am desirous of recording 
them. 

I would not be understood as denying the absorption of light 
by bodies ; of this I think we have abundant proof, and it is a 
matter well deserving attention. If we pluck a nasturtium when 
the sun is shining brightly on the flower, and carry it into a 
dark room, we shall still be enabled to see it, by the light which 
it emits. 

The human hand will sometimes exhibit the same phenomenon, 
and many other instances might be adduced in pro(^ of the ab- 
sorption of light ; and I believe, indeed, of the principle that light 
is latent in bodies. I have only to show that the conclusions of 
M. Moser have been formed somewhat hastily, being led, no doubt, 
by the striking similarity which exists between the effects produced 
on the daguerreotype plates under the influence of light, and by 
the juxtaposition of bodies in the dark, to consider uiem as the 
work of the same element. 

1. Dr. Draper, in the Philosophical Magazine for September 
1840, mentions a fact which has been long known, — "That if a 
piece of very cold clear glass, or, what is better, a cold polished 
metallic reflector, has a little object, such as a piece of metal, laid 
on it, and the surface be breathed over once, the object being then 
carefully removed, as often as you breathe on it again, a spectral 
image of it may be seen, and this phenomenon may be exhibited 
for many days after the first trial is made.'* Several other similar 
experiments are mentioned, all of them going to show that some 
mysterious molecular change has taken place on the metallic sur- 
face, which occasions it to condense vapours unequally. 

2. On repeating this simple experiment, I find that it is neces- 
sary for the production of a good effect to use dissimilar metals ; 
for instance, a piece of gold or platina on a plate of copper or of 
silver will make a very decided image, whereas copper or silver on 
iheir respective plates gives but a very feint one, and bodies which 
are bad conductors of heat placed on good conductors, make deci- 
dedly the strongest impressions when thus treated. 

3. I placed upon a well polished copper plate, a sovereign, a 
shilling, a large silver medal, and a penny. The plate was gently 
warmed, by passing a spirit-lamp dong its under surface : when 
cold, the plate was exposed to the vapour of mercury : each piece 
had made its impression, but those made by the gold and the large 
medal were more distinct ; not only was the disc marked, but the 
lettering on each was copied. 

4. A bronze medal was supported upon slips of wood, placed on 
the copper, one eighth of an inch above the plate. After mercu- 

• 
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rialization, the space the medal covered was well marked, and, for 
a considerable distance around, the mercury was unequally depo- 
sited, giving a shaded border to the image : the spaces touched by 
the mercury [?] were thickly covered with the vapour. 

5. The above coins and medals were all placed on the plate, and 
it was made too hot to bo handled, and allowed to cool without 
their being removed ; impressions were made on the plate in the 
following order of intensity, — ^gold, silver, bronze, copper. The 
mass of the metal was found to influence materially the result ; a 
large piece of copper making a better imago than a small piece of 
silver. When this plate was exposed to vapour, the results were 
as before. On rubbing off the vapour, it was found that the gold 
and silver had made permanent impressions on the copper. 

6. The above being repeated with a still greater heat, the image 
of the copper coin was, as well as the others, most faithfully given, 
but the gold and silver only made permanent impressions. 

7. A silvered copper plate was now tried with a modemte 
warmth. Mercurial vapours brought out good images of the gold 
and copper ; the silver marked, but not well defined. 

8. Having repeated the above experiments many times with the 
same results, I was desirous of ascertaining if electricity had any 
similar effect : powerful discharges were passed through and over 
the plate and discs, and it was subjected to a long-continued cur- 
rent without any efect. The silver had been cleaned off from the 
plate ; it was now warmed with the coins and medals upon it, and 
submitted to discharges from a very large Leyden jar : on expos- 
ing it to mercurial vapour, the impressions were very prettily 
brought out, and, strange to say, spectral images of those which 
had been received on the plate when it was silvered. Thus proving 
that the influence, whatever it may be, was exerted to some depth 
in the metal. 

9. I placed upon a plate of copper, blue, red, and orange coloured 
glasses, pieces of crown and flint glass, mica, and a square of tracing 
paper. These were allowed to remain in contact half an hour. The 
space occupied by the red glass was well marked, that covered by 
the oi-ange was less distinct, but the blue glass left no impression ; 
the shapes of the flint and crown glass were well made out, and a 
remarkably strong impression where the crown glass rested on the 
tracing paper, but the mica had not made any impression. 

10. The last experiment repeated. After the exposure to mer- 
curial vapour, heat was again applied to dissipate it : the impres- 
sion still remained. 

11. The experiment repeated, but the vapour of iodine used 
instead of that of mercury. The impressions of the glasses' ap- 
peared in the same order as before, but also a very beautiful image 
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of the mica was developed, and the paper well marked out, showing 
some relation to exist between the substances used and the 
vapours applied. 

12. Placed the glasses used above, with a piece of well-smoked 
glass, for half an, hour, one twelfth of an inch below a polished 
plate of copper. The vapour of mercury brought out the imago 
of smoked glass only. 

13. All these glasses were placed on the copper, and slightly 
warmed : red and smoked glasses gave, after vaporisation, equally 
distinct images, the orange the next, the others left but faint 
marks of their forms ; polishing with Tripoli and putty powder 
would not remove the images of the smoked and red glasses. 

14. An etching, made upon a smoked etching ground on glass, 
the copper and glass being placed in contact The image of the 
glass only could be brought out. 

15. A design cut out in paper was pressed close to a copper 
plate by a piece of glass, and then exposed to a gentle heat ; the 
impression was brought out by the vapour of mercury in beautiful 
distinctness. On endeavouring to rub off the vapour, it was 
^und that all those parts which the paper covered amalgamated 
with mercury, which was rubbed from the rest of the plates ; 
hence there resulted a perfectly white picture on a polished copper 
plate. 

16. The coloured glasses before named were placed on a plate 
of copper, with a thick piece of charcoal, a copper coin, the mica, 
and the paper, and exposed to fervent sunshine. Mercurial 
vapour brought up the images in the following orders : smoked 
glass, crown glass, red glass, mica beautifully delineated, orange 
glass, paper, charcoal, the coin, blue glass ; thus distinctly proving 
that the only rays which had any influence on the metal were the 
calorific rays. This experiment was repeated on different metals, 
and with various materials, the plate being exposed to steam, mer- 
cury, and iodine ; I invariably found that those bodies which ab- 
sorbed or permitted the permeation of the most heat gave the 
best images. The blue and violet rays could not be detected to 
leave any evidence of action, and as spectra imprinted on photo- 
graphic papers by light, which had permeated these glasses, gave 
evidence of the large quantity of the invisible rays which passed 
them freely, we may also consider those as entirely without the 
power of effecting any change on compact simple bodies. 

17. In a paper which I published in the Philosophical Magazine 
for October 1840, I mentioned some instances in which I had 
copied printed paper and engravings on iodized paper by mere 
contact and exposure to the influence of calorific rays, or to arti- 
ficial heat. I then, speculating on the probability of our being 
enabled by some such process as the one I then named, to copy 
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pictures and the like, proposed the tiame of Thermo oeaph-^, to 
distinguish it from Photo<3^raphy. 

18. I now tried the effects of a print in close contact with a 
well-polished copper plate. When exposed to mercury, I found 
that the outline was very faithfully copied on the metal. 

19. A paper ornament was pressed between two plates of glass, 
and warmed ; the impression was brought out with tolerable dis- 
tinctness on the under and warmest glass, but scarcely traceable on 
the other. 

20. Rose leaves were faithfully copied on a piece of tin plate, 
exposed to the full influence of sunshine ; but a much better im- 
pression was obtained by a prolonged exposure in the dark. 

2 1 . With a view of ascertaining the distance at which bodies 
might be copied, I placed upon a plate of polished copper a thick 
piece of plate-glass, over this a square of metal, and several other 
things, each being larger than the body beneath. These were all 
covered by a deal box, which was more than half an inch distant 
from the plate. Things were left in this position for a night. On 
exposing to the vapour of mercury, it was found that each article 
was copied, the bottom of the deal box more faithfully than any of 
the others, the grain of the wood being imaged on the plate. 

22. Having found, by a series of experiments, that a blackened 
paper made a stronger image than a white oncj I very anxiously 
tried to effect the copying of a printed page or a print. I was 
partially successful on several metals ; but it was not until I used 
copper plates amalgamated on one surface, and the mercury 
brought to a very high polish, that I produced anything of good 
promise. By carefully preparing the amalgamated surface of the 
copper, I was at length enabled to copy from paper, line-engravings, 
woodcuts, and lithographs, with surprising accuracy. The first 
specimens produced exhibited a minuteness of detail and sharp- 
ness of outline quite equal to the early dagueireotypes and the 
photographic copies prepared with the chloride of silver. 

The following is the process adopted by me, which I consider far 
from perfect, but which affords ifs very delicate images : — 

A well-polished plate of copper is rubbed over with the nitrate 
of mercury, and then well washed to remove any nitrate of copper 
which may be formed ; when quite dry, a little mercury taken up 
on soft leather or linen is well rubbed over it, and the surface 
w^orked to a perfect mirror. 

The sheet to be copied is placed smoothly over the mercurial 
surface, and a sheet or two of soft clean paper being placed upon 
it, is pressed into equal contact with the metal by a piece of glass, 
or flat board : in this state it is allowed to remain for an hour or 
two. The time may be considerably shortened by applying a very 
gentle heat for a few minutes to the under surface of the plate. 
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The heat must on no account be so great as to volatilise the 
mercury. The next process is to place the plate of metal in a 
closed box, prepared for generating the vapour of mercury. The 
vapour is to be slowly evolved, and in a few seconds the picture 
will begin to appear : the vapour of mercury attacks those parts 
-which correspond to the white parts of the printed page or en- 
graving, and gives a very faithful but somewhat indistinct image. 
The plate is now removed from the mercurial box, and placed into 
one containing iodine, to the vapour of which it is exposed for a 
short time : it will soon be very evident that the iodine vapour 
attacks those parts which are free from mercurial vapour, blacken- 
ing them. Hence there results a perfectly black picture, contrasted 
with the grey ground formed by the mercurial vapour. The pic- 
ture being formed by the vapours of mercury and iodine, is of 
course in the same state as a daguerreotype picture, and is readily 
destroyed by rubbing. From the depth to which I find the im- 
pression made in the metal, I confidently hope to be enabled to give 
to these singular and beautiful productions a considerable degree 
of permanence, so that they may be used by engravers for work- 
ing on. 

It is a curious fact that the vapours of mercury and of iodine 
attack the plate differently ; and I believe it will be found that 
vapours have some distinct relation to the chemical or thermo- 
electrical state of the bodies upon which they are received. Moser 
has observed this, and attributes the phenomena to the colours of 
the rays, which he supposes to become latent in the vapour on its 
passing from the solid into the more subtle form. I do not, how- 
ever, think this explanation will agree with the results of experi- 
ments. I feel convinced that we have to do with some thermic 
influence, and that it will eventually be found that some purely 
calorific excitement produces a molecular change, or that a thermo- 
electric action is induced which effects some change in the po- 
larities of the ultimate atoms of the solid. 

These are matters which can only be decided by a series of well- 
conducted experiments ; and, although the subject will not be laid 
aside by me, I hope the few curious and certainly important facts 
which I have brought before you will elicit the attention of those 
whose leisure and well-known experimental talents qualify them 
in the highest degree for the interesting research into the action 
of those secret agents which exert so powerful an influence over 
the laws of the material creation. Although attention was called 
to the singular manner in which vapours disposed themselves on 
plates of glass and copper, two yeare since, by Dr. Draper, Pro- 
fessor of Chemistry at New York, and about the same time to the 
calorific powei-s of the solar spectrum, by Sir John HerscheV and 
1 Philosophical Transactions, Part L, 1840, p. 50, 
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to Hie influence of heat artificially applied, by myself, yet it is 
certainly due to M. Moser, of Konigsberg, to acknowledge him to 
be the first who has forcibly called ,the attention of the scientific 
world to an inquiry which promises to be as important in its re- 
sults as the discovery of the electropile by Volta. 

As to the practical utility of this discovery, when "we reflect on 
l3ie astonishing progress made in the art of Photography since 
Mr. Fox Talbot published his first process, what may we not ex- 
pect from Thermogi-aphy, the first rude specimens of which exhibit 
tar greater perfection than the early efforts of the sister art ? 

Aj8 a subject of pure scientific interest, thermography promises 
to develope some of those secret influences which operate in the 
mysterious arrangements of the atomic constituents of matter, to 
show us the road into the yet hidden recesses of nature's works, 
and enable us to pierce the mists which at present envelope some 
of the most striking phenomena which the penetration and in- 
dustry of a few '* chosen minds" have brought before our obscured 
visions. In connection with photography, it has made us ac- 
quainted with subtle agencies working slowly but surely, and 
indicated physical powers beyond those which are already known 
to ns, which may possibly belong to a more exalted class of ele- 
ments, or powers, to which Light, Heat, and Electricity are sub- 
sidiary in the great phenomena of Nature. 
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CHAPTER XVm. 

AMERICAN DAOUERREOTTPE PROCESS. 

I SHALL here lay down the plan most generally adopted by our 
American Daguerreian operators in producing the best Daguerreo- 
types. If there is any one part of the process in Daguerreotype 
in which operators fail more than all others, it is in not properly 
preparing the plate. It has truly been said that " It would take a 
volume to describe all the methods that have been suggested for 
the polishing of the plate." I shall confine myself to the following 
description, which has been successfully practised, also most gene- 
rally adopted by our operators, and I believe equal, if not superior, 
to any other method, yet at the same time it is not of so much 
importance what particular method is employed, as that it be 
thoroughly and skilfully carried out. 

There is a general tendency with beginners to slight this opera- 
tion ; hence the necessity of adopting a method which precludes 
the possibility of doing so. During many years of study and 
practice in the art, 1 have tried numerous methods and substances 
for the better accomphshment of the end in view, and have finally 
settled upon the following, as being (so far as my experience 
allows me to judge) the modus operandi best suited to all circum- 
stances ; under no condition would I approve of a method less 
rigorous or precise. 

The operator being provided with a bottle of finely prepared 
rotten stone, cover the mouth of the bottle with a piece of thick 
paper, this perforated with a pin so that the rotten stone can be 
dusted on the plate. Fasten the plate on the holder,* take the 
rotten stone and dust on lightly until the surface is freely covered, 
now drop on the plate's surface a few drops of an alcoholic solu- 
tion.* 

Take a patch of Canton flannel ; in order to prevent the moisture 
from the hand it should have a thick, firm texture ; with this rub 

> There are many kinds of holders in use. Peck's patent is very well 
liked by the operators. I have recently seen a very economical and good 
holder invented by Mr. Black of Boston. 

* This solution is composed of equal parts of alcohol and water, for the 
sammer, and in winter three parts alcohol to one of water ; a few drops of 
ammonia may be added, and is known to have a decided effect upon tlie 
plate. 
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the plate in circles across, then back, covering one half of the former 
row of circles in each crossing until you have gone over the plate 
and back to the point of beginning, occupying at least half a minute 
in the operation, for a small plate, and so in propoilion for the 
other sizes. 

Care should be observed to keep the patch wet with the alcoholic 
solution forming a paste on the surface of the plate, the motion of 
the hand should be brisk and free, but not hurried, and the pres- 
sure about equal to that of a pound weight. When the cotton is 
disposed to adhere to the plate, and slip from under the finger, 
spread the fore and middle fingers a little apart, then pressing 
down, bring them together in such a manner as to form a fold in 
the cloth between them, by which means you will hold it perfectly 
secure. 

Avoid wetting the fingers, and should they perspire, wipe them 
often, as the greasy substance penetrates the cotton, and coming in 
contact with the plate causes streaks which it would be diflScult to 
remove. 

I will here remark that many operators use much more cotton 
flannel than there is need of. I have found in my experience that 
a single patch about one and a half inches square will be better for 
cleaning a number of plates than a new piece for every plate. 
This is the case for the wet, and for the dry rubbing, two or three 
pieces will be found to answer. Thus with four or five cloths a 
dozen plates may be prepared. 

Some operators use prepared cotton and think it more conveni- 
ent than the flannel. This may be had prepared free from seeds 
and in a very perfect state, if wished. 

In going over the plate and back great care should be observed 
in touching its surface as equally as possible. The greatest care 
should be taken neither to touch the plate with the fingers, nor 
that part of the cotton flannel which is to come in contact with its 
surface ; take a clean piece of flannel by one comer, snap it smartly 
to free it from dust and loose fibres, lay it face-side upward, dust 
on a little fine rotten stone, with this polish around, or across, or 
in circles, lightlv and briskly, passing gradually over the whole 
surface of the plate, as was done before with the wet. The plate 
should now exhibit a bright, clear, uniform surface, with a strong 
metallic lustre, perfectly free from any appearance of film ; if not^ 
the last polishing should be continued until this efiect is obtained, 
and when once obtained the plate is ready for buffing. 

BUFFING THB PLA.TE. 

There is a variety of ways and means employed in this part of 
the operation. Some choose wheels and others prefer the ordinary 
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hand-buff. I have been unable to detect any peculiar advantage 
in the use of the wheel except in the facility of the operation ; no 
doubt, however, but there is a saving of time, particularly in the 
preparation of the larger plates. For general use, I have not seen 
a wheel better adapted for this purpose than the one patented by 
Messrs. Lewis, which is represented in ^, 63.* 




^ AAA 18 a frame of seasoned hard wood, put together with nuts and 
Bciews ; B is a treadle, supported on steel centres at C, which centres in 
the treadle has a hollow chamber for receiving oil from the cup D ; the 
treadle have a socket at E to receive the ball of the connecting rod F, which 
drives a cast steel shaft passing through the fly-wheel C, the shaft having 
patent roller bushes with improved cases for its bearings, as well as the upper 
end of the connecting rod F ; the front end of the shaft is fitted with a face- 
plate, turned true for the polishing wheels to screw against ; the wheels are 
each furnished with a bush or wheel, as they may require, the hat of which 
forms a nut to screw on the wheel shaft! 

The polishing wheel is enclosed by an iron case H (shown open in tlM 
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It is generally well to use a hand-buff before placing the plate on 
the wheel ; this is in order to prevent as &r as possible the dust or 
other substance that may be on the surface of the plate. I will 
here follow out the use of the hand-buflfe as they are mostly used. 
In the morning before using the buf&, brush both as clean as 
possible, in order to fi-ee them from dust, then with the blade of 
shears held perpendicular, rub the buflfe from end to end, then 
knock them both together in order to free them from all dust or 
other substances, occasionally exposing them in the sun or to the 
fire. 

Then, in order to keep them dry, some operators have a small 
box, called buff dryer. Fig 54 * is probably the best plan of a 
dryer. 

With one of the buflfe (re- 
serving the finest and softest for 
the last operating), powder its 
face with fine rouge and brush 
off slightly, leaving only the 
finest particles in it ; every ope- 
rator should have two plate 
holders, one for cleaning, and 
one for buffing the plate; for 
using only one, the rotten stone 
is liable to get on the buff and 
scratch the plate. 

Rest the fingers of the left 
hand on the back of the buff, 
near the farther end, with about 
the same pressure as in clean- 
ing; while with the right you 
bear on the handle to correspond, 
and give the buffa free, easy, ho- 
rizontal motion, passing it very 
nearly the whole length over the plate each time. Continue this 
operation in such a manner that iJie plate will on all parts of its 




eut). Inside of this case and behind the polishing wheel is a sheet-iron 
drum, heated by a spirit-lamp at the bottom of the case H. The moist 
vapor is let out by a tube through the back of the case H ; the heat from 
this lamp keeps the wheel dry. 

The plate to be polished is fixed on a plate holder, such as the operator 
may wish. The wheels are variously shaped, some nearly flat on the face, 
some with a broad edge and face, both nearly flat, and others with a broad 
bevel edge resembling a cone. 

» A, a lamp, which, when filled with spirits of wine and lighted heats the 
tin cone B, and when the door is closed, the buflf C is dried in the best poe- 
aible manner. 
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•ttrface have received an equal amount of polish. This buff once 
well filled "with polish, add but little after, say a small quantity 
once in two or three plates. The polish as well as the buflfe must 
be perfeetly dry. 

The second buff should always be in the best order, and if this 
is the case, but little polish after the first need be used. I have found 
sometimes, that the polish has been improved by using a velvet or 
plush buff cover ; I shall hereafter speak of these covers. Much 
depends upon the last finish of the surface of the plate, and as a 
fine impression is desired in the same ratio, the operator must exer- 
cise care and skill in this operation. 

Some buff the smaller plates on the hands, by resting them on 
the fingers in such a manner that the buff cannot touch them ; 
some, by holding the edges with the thumb and little finger, with 
the remaining fingers under, or on the back ; and others buff on 
the holder. When this last method is adopted, it requires the 
greatest caution to prevent the dust from getting on the buff. The 
holder should be wiped clean. 

The plate frequently slips off or around, and the buff comes in 
contact with the bed of the holder. When, however, the operator 
is so unfortunate as to meet with this mishap, the utmost care 
must be observed in thoroughly cleaning the buff cover before 
further buffing. 

In this last buffing it may be continued as before, except without 
the application of polish powder to the last buff. Examine the 
surface occasionally, and buff more lightly toward the close of the 
operation, using at last the mere weight of the buff. This last 
buffing should occupy as long time as the first. 

The point to be aimed at, is the production of a surface of such 
exquisite polish as to be itself invisible, hke the surface of a mirror. 
The secret of producing pictures discernible in any light, lies in 
this ; the more dark, deep and mirror-like the surface of the plate, 
the incffe nearly do we approach to perfection. 

In all cases, very light and long continued buffing is productive 
of the greater success, since by that means a more perfect polish 
can be obtained. 

The question is often asked why is it that the plates receive the 
coating so unevenly ? I will answer by saying that it may arise 
from two causes ; the first and most general cause is that those 
parts of the plate's surfSace which receive the heaviest coating, have 
been more thoroughly polished, and the consequence is that it is 
more sensitive to the chemical operation. Second, and might 
perhaps be considered a part of the first, the heat of the plate may 
not be equal in all its parts : this may arise fi'om the heat caused by 
the firiction in buffing. It is a well known fact^ with which every 
observing practitioner is familiar, that a silver plate at a tempera- 
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ture of 45° or leas, exposed to the vapours of iodine, is less sensitivo 
and takes a longer time to coat, than when it is at a temperature 
of 60** or more. 

Whenever a view is to he taken, or any impression which 
requires the plate to be turned on the side, it should be buffed in 
the other direction, so that the marks will always be horizontal^ 
when the picture is in position. With the finest possible polish, 
the plate is ready for the coating box. 

COATING THE PLATE. 

There are almost as many plans of coating the daguerreotype 
plate as there are operators, yet all arrive at nearly the same com- 
binations. I have found that the best method of all, is to lay out 
a system and follow it until it is perfectly mastered, and the 
experimenter understands the agents he employs. 

Coating the plate, — Iodizing* and coating with accelerating 
substances. These substances are easily appHed by means of 

coating boxes. Fig. 55 
represents a coating box 
closed ; within the main 
body is a glass jar with 
ground edges, so that the 
slide which has a glass face 
fits tight when not in use. 
The {Hate is placed in the 
opening seen in the sHde, 
and then slide it so that 
the end containing the 
plate is over the glass jar 
which contains the iodine or accelerating substances. 

The principal difficulty in coating the plate, is that of preserving 
the exact proportion between the quantity of iodine and bromine, 
or quick. It is here necessary to say, that hardly any two persons 
see alike the same degree of color, so as to be enabled to judge 
correctly the exact tint, i, e, what one might describe as light rose 
red, might appear to another as bright or cherry red ; consequently, 
the only rule for the student in Art, is to study what appears to 
him to be the particular tint or shade required to aid him to pro- 
duce the desired result. Practice has proved that but a slight 
variation in the chemical coating of the Daguerreotype plate will 
very materially affect the final result' 

Experience proves that the common impression iodized to a 
rather light yellow gold tinty and brought by the bromine to a 

» See pp. 158, 183, 192. « Daguerreian Journal, Vvl..i. pp. 57, 179. 
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Kery Hpht rose colour, have their whites veiy intense, find their 
deep shades very black. It is also known that if you employ a 
thicker ooating of iodine, and apply upon it a proportionate tint 
of bromine, so as to obtain a deep rose tint, the oppositions will be 
less marked, and the image have a softer tone. This effect has 
been obvious to every one who has practised the art. Thus we 
observe that the hght coatings produce strong contrast of light and 
shade, and that this contrast grows gradually less, until in the very 
heavy coatings it almost wholly disappears. From this it will readily 
be perceived that the middle shades are the ones to be desired for 
representing the harmonious blending of the b'ghts and shades. 

Then, if we examine with respect to strength, or depth of tone, 
and i^rpness of impression, we see that the light coating produces 
a very sharp, but shallow impression ; while the other extreme 
gives a deep, but very dull one. Here, then, are still better rea- 
sons for avoiding either extreme. The changes through which the 
plate passes in coating may be considered a yellow straw colour 
or dark orange yellow, a rose colour more or less dark in tint, or 
red violet, steel blue or indigo, and lastly green. After attaining 
this last named colour, the plate resumes a light yellow tint, and 
continues to pass successively a second time, with very few excep- 
tions, through all the shades above mentioned. 

I will here present some excellent remarks upon this subject by 
Mr. Finley. This gentleman says : — 

♦' It is well known to all who have given much attention to the 
subject, that an excess of iodine gives the light portions of objects 
with peculiar strength and clearness, while the darker parts are 
retarded, as it were, and not brought out by that length of expo- 
sure which suffices for the former. Hence statuary, monuments, 
and all objects of like character, were remarkably well delineated 
by the original process of Daguerre ; the plate being coated with 
iodine alone. An excess of bromine to a certain degree, has the 
c^posite effect ; the white portions of the impression appearing of 
a dull, leaden hue, while those which should be black, or dark, 
appear quite light This being the case, I conclude there must be 
a point between the two extremes, where light and dark objects 
wiU be in photogenic equilibrium. The great object, therefore, is 
to maintain, as nearly as possible, a perfect balance between the 
two elements entering into union to form the sensitive coating of 
the plate, in order that the lights and shades be truly and faithfully 
represented, and that all objects, whether light or dark, be made to 
appear so far conformable to nature, as is consistent with the differ- 
ence in the photogenic energy of the different coloured rays of light. 
It is this nicely balanced combination which insures, in the highest 
degree, a union of the essential qualities of a fine Daguerreotype, 
viz., deamess and strength, with softness and purity of tone. 
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'^ So far as I know, it is the universal piactioe of operators to 
judge of the proportion of iodine and bromine in coating the plate, 
by two standards of colour, the one fixed upon for the iodine, the 
other for the additional coating of bromine. Now I maintain thai 
these alone form a very fallacious standard; First, because the 
colour appears to the eye either lighter or darker, according as 
there is more or less light by which we inspect the coating ; and 
secondly, because if it occur that we are deceived in obtaining the 
exact tint for the first coating, we are worse misled in obtaining 
the second, for if the iodine coating be too light, then an undue 
proportion of bromine is used in order to bring it to the second 
standard, and vice versa.''* 

The iodine box should be kept clean and dry. The plate, im- 
mediately after the last buffing, should be placed over the iodine, 
and the coating will depend upon the character of the tone of the 
impression desired. Coating over dry iodine to an orange colour, 
then over the accelerator to a light rose, and back over iodine one 
sixth as long as first coating, will produce a fine, soft tone, and is 
the coating generally used for most accelerators. The plate iodized 
to a dark orange yellovif, or tinged slightly with incipient rose 
colour, coated over the accelerator to a deep rose red, then back 
over iodine one tenth as long as at first coating, gives a clear^ 
strong, bold, deep impression. 

I will here state a singular fact, which is not generally known 
to the operator. If a plate, coated over the iodine to a rose red, 
and then exposed to strong dry quick or weak bromine water, so 
that a change of colour can be seen, then recoated over the iodine 
twice as long as at fii*st coating, it will be found far more sensitive 
when exposed to the light than when it has been recoated over the 
iodine one fourth of the time of the first coating. 

Probably the best accelerating combination is " Gumey's Ame- 
rican compound," or some of the combinations of bromide of lime.* 
I havQ^ found the first to possess perhaps more uniformity in its 
action than any other combination I have ever used. 

The plate once coated should be kept excluded from the light 
by means of the plate holder for the camera box. 

EXPOSING THE PLATE IN THE CAMERA — POSITION SOI^ARIZATION. 

There are a variety of camera boxes, and probably none excite 
more interest at present than Messrs. Lewis's patent, Figs. 56*, 

» See page 179, Note 1, by Hunt. 

' A, base ; B is the front and sliding box ; C, bellows which admits of 
extension or contraction ; D is an opening to receive carriage A, Fig. 57 ; 
E, thumb screw to hold the sliding box at any required distance. 
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5Y.* These boxes serve for copying or taking portraits from life. I 




will also add Fig. 68, which represents a camera box and tube ; also 




68., 

» A, carriage to pass through D, Fig. 56 ; B, frame for ground-glass, 
which may be turned in a horizontal or perpendicular position ; C, a mov- 
able plate holder held in place by means of springs ; D, reducing holder 
with bottom and plate to hold the Daguerreotype plate : any size of reducing 
frame can be put in frame C ; E E spring bottom to keep frame D in place ; 
F, slide ; G, thumb-screw, to be taken out when the carriage is to be put in 
or taken out of the box. Fig. 56 ; H H, spring bottom to hold B in place. 
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Fig. 59, Blowing a copying-box that has formerly been most used 
in this country. There are several patterns of stands for cameras. 




I will only give two, one of which is the latest, and the other the 
most economical, fig. 60 ^ is a new and well made pattern, and is 




> A, base on castors ; B, fluted hollow column, which admits the iron 
tube C, which has on one side a hollow tooth rack to receive a spiral thread 
on the inner face of wheel D ; this wheel, when turned, elevates or lawen 
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anrestittg the attention of almost every prominent operator, while 
Fig. 61 is more convenient for travelling and taking views, <fec. 

The time of exposing the plate in the camera to the operation 
of light, is a point in the process which can only be determined by 




observation and experience ; and the operator must use his judg- 
ment in the matter. In the arrangement of the position more may 
be said^ than my room will at present admit, and I will only say 
that many fail in this point. 

It should be the study of every operator to see the effect of the 
lights and shades while arranging the sitter, and at the same time 
be very particular to give ease in the position. 

No matter how successful the chemical effect may have been, 
should the image appear stiff and monument-like, all is lost '^ In 
the master-piece grace and elegance must be combined." 

I will here use the words of another,* which are very true : — 

" So great is the difference in many faces, when inspected in 
opposite directions, that one of the two views, however accurately 

the tube G to any deared height ; E, thumb wheel attached to a screw which 
setB against tube C, to hold it in position ; F, a pinion by which the camera 
can be directed ; G G, thumb screws to hold the two plates together when 
in position. 

> Daguerreian Journal, vol. ii. p. 33. 
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taken, would not oommuuicate the likenees — it not beu^ the usu*- 
ally observed characteristic form. When the right view of the 
head is obtained, it is first necessary to consider the size (d the plate 
it is to be taken on, so as to form an idea of the proportion th£ 
head should bear to it. The mind must arrange these points be- 
fore we commence, or we shall find everything too large or too 
small for the happy proportion of the picture, and the conveying 
of a just notion of the stature. The work will have to be done 
over, and time sacrificed, if this is not attended to. The adjust- 
ment of the head to the size of the plate (as seen from the margin 
of the mat), is not to be taught: every one must bring himself by 
scrutinizing practice, to mathematical accuracy ; for something will he 
discovered in every face which can be surmounted only by experience, 
" The eye nearest the camera, in a three-quarter-face, is placed 
in the middle of the breadth of the plate ; the chin, in a person of 
middle stature, in the middle of the lengthy and higher according 
to the proportional height of the person." 

In regard to the proper elevation of the camera, I would here 
state that I have found it best in taking portraits where the hands 
are introduced, to place the camera at about equal height with the 
eyes of the sitter, in order to bring the face and hands equi-distant 
from the tube. It will be found, if the above be followed, that by 
attaching a string to the camera tube, and making a semicircle, 
that the face and hands of the sitter will occupy a corresponding 
distance, and the consequence is, that the impression will appear 
without the hands being magnified. 

^ I have found that a pei«on with a 
freckly face can have as fine, fair, and 
clear an impression as the most perfect 
complexion : this may be done by the 
subject rubbing the face until it is very 
red. The effect is to lessen the contrast^ 
and the photogenic intensity of the fed 
and yellow being nearly the same, an 
impression can be produced perfectly 
clear. 

When a child is to be taken, and 
there are doubts of its keeping still, the 
operation may be accelerated by 
placing it nearer the window, bring- 
ing the screen nearer, and placing a 
white muslin cloth over the head ; 
this will enable you to work in one 
third of the usual time. Should the 
person move, or the plate become ex- 
posed to the light, it may be restored 
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to its original sensitiveness by placing it over the quick, one or two 
seconds. 

The last thing to be observed before exposing the plate in the 
camera should be to adjust the head-rest. Fig 62 * represents one 
most generally used for permanent rooms, it being solid and more 
firm. 

Another head-rest, and one intended more for those travelling, 

is represented by fig. 63. This is 
so arranged that it can be attached 
to the back of a chair. 

As I have said before, for the time 
of exposure the operator must be 
governed by his judgment and ex- 
perience. 

I will here relate a singular fact in 
regard to a solarized impression. It 
seems from experiments of Mr. John 
Johnson that he discovered, as far 
back as in 1842, a process of re- 
storing a solarized impression. This 
gentleman has recently shown me a 
Daguerreotype which I exhibited 
before the American Daguerre -As- 
^^* sociation. This had a black velvet 

back-ground with a vase of flowers of difterent colors, also there 
were many white. This plate was allowed to remain in the ca- 
mera exposed to the light for a suJBBcient length of time to solarize 
the impression of the black velvet, and yet the minutest division 
in the delineation of the white lily can be seen upon the plate. I 
will submit Mr. Johnson's process entire as given to me by him- 
self: — 

"I discovered that however much overdone a Daguerreotype 
might be, the means were at hand to save or redeem it. It has 
long since been known to operators, that if a plate be exposed to 
light after being coated, unless it be again coated, a clear and dis- 
tinct picture cofld not be obtained upon the same plate without first 

1 A is an ornamental pedestal standing on three half balls. B is a fluted 
column with ornamental base and cup, hollow in its whole length, and is 
capable of being disconnected from the pedestal A, by turning the pillar to 
the left or to the right to connect it with the thumb screw D, to keep the 
elevating bolt C in any position or required height. C has a socket on the 
top. There is a thumb-screw to tighten the bolt E. E. has a plate with 
transverse bolts and nuts thereto for securing two bent arms with hollow 
cups at one end of each, also a plate at the other end of each bent arm with 
hole to receive the transverse bolt of E. These bent arms may, as occasioi 
requires, be brought nearer or spread apart, by two bent washers inserted b> 
tween the plates at the connexion with E. — Levoia^s Patent, 
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repoliBhing and reooating the same, care beiDg taken that no light 
faU upon Uie prepared sivfaoe. To prevent solarization, coat a plate 
as usual, expose to the action of light any required time (according 
to circumstances), say from a quarter to one half more time than 
would be required in the ordinary method of procedure ; observe, 
hef(yre putting the plate in the mercury box, place it over the vapour 
of iodme, bromine, or chlorine, <fec., (carefully excluding the light,) 
for a very brief period, great care being required to have the se- 
lected vapour very much diluted with air, in order to success. Many 
experiments will be required ere arri\ing at satisfactory results. 
Specimens now unknown to general operators, for harmony of effe<^ 
have been, and may again be produced by the method pointed out 
above. 

"• I have found the best general effect and the most certain re- 
sult to follow from the use of the vapour of chlorine — but this re- 
Suires more than ordinary care. I would, therefore, recommend 
iie use of iodine. Thus : to a few grains of iodine, add an ounce 
of warm water, which will become tinged with iodine ; when cold, 
to half a pint of pure water in a new and clean coating box, put, 
of the above, fifty drops ; stir and mix well this small quantity of 
iodine in with the water ; in ten minutes this box will be ready for 
use. Great care and judgment will be required in the am>lication of 
this vapour to the plate ; if the plate remain over the vapor too 
long, the developed picture will have a funt and misty appearance ; 
if not exposed long enough, the ^ high light ' will be solarized. I 
have great hope of the ultimate use of this process, as it is the 
only means yet discovered to be enabled to secure specimens of 
extremes of light and shade, yet producing harmony of effect ; and 
I would call the attention of the profession to the feet, that a plate 
may be exposed to the action of light for any length of time — (a 
thousand times longer than required to act for the lesser quantity 
of mercury to deposit itself, or that amount necessanr to form a 
perfect specimen,) and be restored by the application of any of the 
vapours above mentioned, remarking that K>r extremes for solariza- 
tion, denser vapours will be required. Much remains to be done 
with this discovery to the application of the Daguerreotjrpe.** 

I would urge the attention of the American Daguerreians to 
this important feature, as there may yet much grow out of it, if 
brought to a certainty in practice. 

A very convenient stand for the sitter to lean the arm on is re- 
presented in fig. 64. ' 

1 A iB an omamental pedestal Btanding on three half balls. B is a fiated 
eolimm with omamental base and cap, hollow in its whole length, and is 
capable of being disconnected from the pedesul A by turning the column to 
the left—and to the right to connect it. £ is a thumb-screw, to keep the 
elevating bolt C in position or any required height. C is an elevating bolt 
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P. 




This stand is similar in principle to the head-rest^ and is patented 
by the same company. 

EXPOSING THE PLATE TO THE VAPOURS OF MERCURY. 

It is well known to the observing operator that the action of 
mercury varies with the state of the atmosphere : thus, in summer, 
on dense cloudy or stormy days, mercurial vapours rise more 
readily and quickly ; hence it is, that some days it requires to be at 
a higner temperature than at others. 

Ibe deposit of the mercury upon the plate is alwajrs globular, 
as may be seen by the minute spots in the shadows. 

I will here give the results of various experiments which I have 
found to be uniform in a number of trials. My time and che- 
micals were as nearly equal and uniform as practicable. 

With mercury at 90^ C, I exposed a plate 

^ minute. Whole impression deep blue. 

1 „ Ashy and flat ; — ^no shadows, linen deep blue. 

1^ „ Coarse and spongy; — shadows muddy — drapery 

dirty reddish brown. 

2 minutes. Shallow or watery ; — shadows yellowish — drapery 
brown, 

having a movable flange in its upper end, whieh can be attached to any 
top. D is a round top whicll may be made of any material, and in any 
diape. 
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2 J minutes. Soft ; — face scarcely white, shadows neutral, dra- 
pery fine dark brown, linen somewhat blue. 

2^ minutes. Clear and pearly ; shadows clear and positive, of 
a purple tint, drapery jet black, with the dark shades slightly frosted 
with mercury. 

2| to 3 minutes. Hard and chalky ; — shadows harsh, drapery 
roughened and misty with excess of mercury. 

The foregoing agree with similar experiments 
by Mr. Finley,* with the mercury at 85° C. 

The plate taken from the camera is at once 
ready for the mercury bath. This should take 
place as soon as possible, as the chemical itself 
will give out vapor, which, being in a measure 
secured by the plate-holder, will again come in 
contact with the coating, and destroy, in some 
degree, the impression. 

The apparatus used in developing the image 

is represented in Fig. 65. It will be seen by the 

illustration that there is a scale attached to this 

mercury bath. By this means the inexperienced 

can become more sure, and at the same time it is a great source 

of convenience for the more skilful operator. There is sometimes 

a wood top, as in Fig. 66,* used. This is liked by many, and con- 





66. 



1 Daguerreian Journal, vol. i. p. 275. 

* B is a white glass, tiirough which the developing process may be ob- 
served This is to be kept covered with a J>lack door arch only when using 
with artificial light. A is a yellow glass, which adnaits of the operation 
being observed by solar light. 
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ndered as possessiag aa advantage, as it allows the finer globules 
of mercury to act upon the impression. 

Different operators use the mercury at different temperature; 
some prefer a temperature of 150® C, others as low as 65®. I 
would mark down as — if not the bast — a degree of heat that will 
be found the safest for general practice ; this, for most weathers, is 
a heat of 85® or 90® G. At this heat I will follow the process. 

A small spirit lamp should be lighted and placed under the bath 
before commencing to operate, and kept constantly burning. When 
the temperature reaches the right point, the blaze must be so regu- 
lated as to maintain it at that point during the day. It will be 
impossible to lay down a rule that will apply in all cases when the 
scales are used that are furnished by our dealers, as some are not 
either C. or F., and it is not unfrequent that the adjusting of the 
tube to the scale is anything other than correct Hence the exact 
temperature proper to maintain with any given time of exposure 
can only be found by trial. The manner of fixing it may be this : 
Assume some point, say seventy-five degrees, and while standing 
at that, expose the impression two minutes. If the time in the 
camera was right, and the impression shows an excess of mercury, 
lower the temperature ; if a deficiency, raise it. I prefer a tem- 
perature that employs about two minutes, adapting the heat to 
produce the proper effect within that time, and having found the 
point, note it on the scale once for all. 

For various reasons, I prefer a high temperature and short ex- 
posure. It accelerates the process. It renders the lights of the 
picture more strong and clear, while the deep shades are more 
intense. It gives a finer lustre to the drapery. The solarized por- 
tions also are very seldom blue, especially after gilding. If heated 
too high, however, the light, parts become of a dead, chalky white, 
«nd the shadows are injured by numerous little globules of mer- 
cury, deposited over them. Just the right quantity of mercury 
leaves the impression of a transparent, pearly white tone, which 
improves in the highest degree in gilding. To mercurialize with 
exactness is a nice point. If there is reason to suspect having 
timed rather short in the camera, reduce the time over mercury in 
a corresponding proportion. A dark ibapression will be ruined by 
the quantity of mercury which would only improve a light one. 

If practicable, it is most expedient that the plate be submitted 
to the action of n^ercury immediately on coming from the camera. 
I frequently, however, carry plates for miles in the plate-holders, 
and after exposing in the camera, bring them back to expose to 
mercury, and obtain fair proofe ; but for the reason before given, it 
is advisable to carry along the bath, and bring out the impression 
qn the spot. 

It is sometimes the practice of inexperienced pperators to take 
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the plat^ off the bath and examine the impression by sc^ %ht. 
This plan should be abandoned, as it is almost sure to produce a 
dense blue film over the shadows. This I am led to beUeve is 
occasioned by the action of light on the yet sensitive portions of 
the plate, and made to appear only by subsequent exposure to 
mercury, being equivalent to solarization. 

M. Daguerre accounts for the most frequent causes of failures in 
the process in the following words, which, he says : — 

" Consists in the changes of temperature in the atmospheric air, 
with which the plate is in contact from the first operation, to that of 
the mercury. It is well known that as often as bodies, when cold, 
are exposed to a warmer air, the humidity contained in it is con- 
densed. It is to this effect that we must attribute the difficulty 
experienced in operating in a moist air, such as the atmosphere is, 
especially when you come to the operation of the mercury, which 
requires, to give out a proper vapour, a heat of at least fifty degrees 
centigrade. 

" This vapour, which begins by heating the air contained in the 
apparatus, produces on the metal a mist which weakens the im- 
pression. It is very evident that this moist coating is very inju- 
rious ; if, for example, you breathe several times on the plate, 
when it is taken out of the camera, the mercurial vapour will not 
bring out the image. 

" The vapour, which becomes condensed even at the slightest 
difference of temperature between the surface of a body and the 
surrounding air, contmns in suspension a non-volatile substance, 
which might be called the atmospheric deposit ; and, as soon as an 
equal temperature is established between the air and the surface 
of that body, the humid vapour which had condensed upon it 
becomes volatile, and, depositing upon it the sediment which it 
contained, mixes with the air, and becomes again saturated with a 
new quantity of that impure substance, the deposit above named. 

" In order to paralyse as much as possible this effect, the tem- 
perature of the plate may be kept higher than that of the adr 
which surrounds it, during each of the operations. But it is not 
possible to carry this heat to fifty degrees, so that it may be at the 
same degree as the vapour of the mercury, because, if the plate is 
exposed to that degree of heat, after it has been subjected to the 
operation of the light in the camera, the image would be oblite- 
rated or spoiled. 

*' At first, I had attempted to absorb the humidity of the air in 
the mercury box, by the means usually resorted to for that pur- 
pose, such as lime, <!^c. ; but these means proved insufficient, and 
only complicated the process, without giving any satisfactory 
results. Another means which has been proposed consists in 
vaporizing the marcurv in the pneumatic machine ; by this process, 
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it is true, the mist on the plate is avoided ; but the plate is thereby 
deprived of the pressure of the air which is indispensable to the 
formation of the image. Results thus obtained are never free 
from imperfections." 

The mercury bath should always be kept covered for two 
reasons : First, to prevent the dust from falling into it ; second, 
that the former may not saturate the atmosphere. This latter 
result is the only danger of injuring the health of those engaged 
in the profession. The cover should frequently be brushed. 

WASHING AND GILDING. 

The Hyposulphite Wash should be used in removing the sen- 
sitive coating. This should be done very soon after the plate is 
taken from the ijaercury bath. Mr. Hunt says, p. 183 : " 60 grammes 
of hyposulphite are sufficient for 1 quart of distilled water." The 
American operator uses about 80 grammes to a pint of water, and 
no injurious effect is experienced. The solution of such strength 
removes the coating very rapidly, and it should not be allowed to 
remain on the surface of the plate longer than is actually necessary, 
and the plate should be cc^iously washed ; this being done pre- 
vents the action of the hyposulphite solution upon the image, as 
it does not act with any degree of energy so long as there is a 
coating on the plate. I have observed that a very strong solution 
can be used in dissolving off the coating and not injure the impres- 
sion; but, however, if this solution be allowed to stand on the 
plate for thirty seconds the image will be nearly, if not quite, 
destroyed. 

The plate may be used in the following manner : the operator 
should light his spirit lamp ; then, with his pliers, take the plate 
by the lower right-hand corner, holding it in such a manner that 
the pliers will form in a line with the upper left-hand corner; 
pour on, slowly, the hyposulphite wash, slightly agitating the 
plate, or untU jdl the coating is dissolved offj then rinse off copi- 
ously with clean pure water. Should the coating in any way 
remain on the plate while gilding, it causes a blue film, which is 
frequently, by inexperienced operators, attributed to the mercury. 
If the impression is not to be immediately gilded, dry, by holding 
the plate perpendicular with the bottom left-hand corner lowest, 
and applying the blaze of the spirit lamp to its back, at the same 
time blowing gently downward on the face of the plate, taking 
care, however, that no moisture comes in contact with the surface, 
as it occasions spots which it would be almost impossible to 
remove. 

GUding, — Some operators prefer the salts (or hyposulphate) of 
gold ; when this is used it requires less heat and more care to 
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prevent any scum over the impressioii. I do not like the salts of 
gold, as I believe good chloride prodttoes the best results, and also 
it is more uniform in its action. M. Fizeau's method, as seen on 
page 172, is a good one, and so fiur as relates to tlie mixture is 
much used. The common gilding, as mixed in this country, is 
16 grains of chloride of gold to one pint of pure water ; 60 grains 
of hyposulphite of soda to another pint of water ; after botibi the 
gold and hyposulphite are dissolved, pour together die two solu- 
tions, by putting the gold into the hjrposulphite and slightly 
agitating it in the meantime. When an impression is to be fixed 
by the ordinary gilding process, though the coating may have 
been previously removed, it is best, in case it has stood for any 
length of time with the chemical coating oS, to wash with the 
hyposulphite solution, to insure the removal of any accidental 
coating that may have been deposited from the vapor of the che- 
micals about the room or from other coated plates in the same 
box, then drench with water, and not allow to dry before the gild- 
ing is applied. 

It is, m some cases, desirous that the 
edges of the plate should be bent, which 
may be done by a machine made for 
that purpose, or, in its absence, bend up 
the corners with the pliers, if a quarter 
or half plate, and holding the plate in 
the same manner as for removing the 
coating. 

The large plates may be 
gilded by resting on a small 
stand made for that purpose. 
Pig. 67.* 

Pour on the gilding solution Fig. 67. 

(which should always be filtered just before using) until the surface 
is wholly covered, and with the blaze of the spirit lamp at least 
three inches high, apply it to the back of the plate, moving it 
about, that the surfeoe may be heated with as fliuch uniformity as 
possible. Continuing this operation, the surface will generally 
become covered with small yellow bubbles, which soon disappear, 
leaving the image clear and distinct. 

It is advisable to make use of a lamp of a sufficiently strong 
flame to produce the effect in a few minutes. If, after a first heat- 
ing, it is found that the impression can admit of a greater degree 

1 This stand possesses a very decided advantage over the one on page 173, 
fig. 41, and it may be so arranged as to give the surface of the plate a water 
level. D D are thumb screws, by means of which, when properly regulated, 
Uie frame C may hold the plate perfectly level and any amount of gilding 
held on the surface of the pUte.—Lewit^s Patent. 
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of inteBsity, it roiglit be heated anew ; but that is seldom neoes- 
sary, and often by trying to do too well, the operator, if he persists 
in heating certain parts of the plate, may find the liquid dry up 
just above the fl^e, and inevitably cause a stain,^ or else the 
blacks are covered with a film, or even the coating of silver may 
suddenly exfoliate, when small particles are detached from it ; the 
impression is then entirely spoiled ; but the plate may be re- 
polished. 

It is not unfrequent that the surface assumes a dark, cloudy 
appearance. This is generally the best sign that the gilding will 
bring out the impression with the greatest degree of distinctness. 
Soon the clouds gradually begin to disappear, and, " like a thing 
of life,*' stands forth the image, clothed with all the brilliancy and 
clearness that the combined efforts of nature and art can produce. 
"When, in the operator's judgment, the operation has arrived at the 
highest state of perfection, rinse suddenly, with an abundance of 
clean water, and dry as before described. 

When an impression is dark, the gilding process may be longer 
continued ; but when hght, it should be ^ded quickly, as length- 
ening the time tends to bleach the impression and make it too 
white. The cause of this appears to be, that with a moderate heat 
the chlorine is merely set free from the gold, and remaining in the 
solution, instead of being driven off, with its powerful bleaching 
properties, it immediately acts upon the shades of the picture. A 
dark impression can thus, by a low heat, long continued, be made 
quite light. To procure the best effect, then, heat suddenly with 
a large blaze, and, judging it to be at the maximum, cool as sud- 
denly as possible. 

I will here note how the "black gilding" may be restored. 
Sometimes in mixing gilding the operator finds his solution of a 
dark red or black colour, and if it be applied for gilding it forms 
streaks and a scum over the impression. I have frequently restored 
the blackest mixture by adding freely chloride of sodium (common 
salt); after this has been added, ihe solution assumes a milky 
white appearance, and after standing for a few hours, a light brown, 
curdy sediment is precipitated ; after thb the solution may be used 
as any other gilding. It must be borne in mind that this solution 
has a greater bleaching power than if the sodium had not been 
introduced into the mixture. Hence by many it is used in all 
gilding. 

1 This can be remedied, if it is immediately washed over with the same 
solution that is on the plate, so that the surface shall not become cool ; 
oontiDue for a short time to apply the lamp under, agitate the plata 
slightly, and it will soon be free from all imperfections, and give a fine clear 
tone. 

11* 
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Colouring, — I shall not present any 
plans for applying colours to the Daguer- 
reotype, as it is, in my opinion, impos- 
sible to add by the brash to the exqui- 
site workings of nature's pencillings. 
Those who may wish can obtain of every 
dealer a complete assortment of colors 
very neatly arranged in a small box for 
that purpose, as seen in Fig. 68. 

OSNBRAL RKMABKS. 

I will close this chapter with a few general or brief remarks. 

At the present perfection of the art of preparing the plate, it ia 
wholly unnecessary to use oil for the first cleaning. I have been 
in the habit of using thick, heavy woollen cloth, ftis, used in the 
same way as the patch of cotton flannel in cleaning, will be found 
to take off the old gilding with certainty and ease, and far less 
trouble than is encountered in the use of oil. 

It was formerly thought necessary to subject every plate to the 
operation of burning. This is not now in general practice, unless 
the plate has either been gilded, or lost its sensitiveness by mercury 
deposited on the surface and rubbed into the silver in cleaning, — 
which fact can be ascertained by observing the numerous black 
scratches or marks across the surface. 

Operators will pardon me when I say that many times the plate 
has been thought to have mercury deposited on its surface : thus, 
the black marks have been erroneously attributed to the wrong 
cause. In nine tenths of these cases the spots are caused by daTui- 
ruff from the head, and instead of streaks of mercury tiiey are 
nothing more or less than grease. 

Whenever these marks appear, it is advisable to bum the plate. 

Buff covers are at the present time exciting some little interest 
Many operators, particularly of late, are using an article of silk 
plush, which produces a very fine effect, and leaves the surface of 
the plate with a fine mirror-like surface. The white should be ob- 
tained, as there is no colouring matter to scratch the plate. To use 
this the last finishing tuoch should be very light and even over 
the surface. This article is extensively used in covering wheels. 

Another article for covering buflfe is known in the market as 
Fustian. This can be had of very superior finish. The white is 
best, and is made on purpose for Daguerreotype use. 

It is very diflScult at the present time to obtain a good polishing 
powder. I have been unable to find an article superior to properly 
prepared rouge. It will be useless to place any confidence in the 
articles that flood our market 
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By adding a yeiy little hydrate of lime to the dry iodine, it will- 
be found that it increases the sensitiveness of the plate, hut at the 
same time it has a tenden<rp^tojproduoe a flat impression : this from 
the fi»ct of the bleaching quahties eontained in the lime. 
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KLKCTROTYPING THE DAGUERREOTYPE PLATE. 



The majority of American operators electroplate or galvanize their 
plates before using. I bave found by experiment that a French or 
Scovill plate, by being galvanized, can be rendered more sensitive 
to the operation in proportion of one to five, i. «. if a plate, as 
furnished by the market, be cleaned, polished, coated, and exposed 
in the camera — ^if the required time to freely develope an impression 
be ten seconds — a similar plate prepared in like manner and gal- 
vanized will produce an equally well-defined image in eight se- 
conds. There is no question but the purity of the silver surface 
governs in great measure the uniformity of chemical action. The 
expense of galvanizing the plate is but trifling, yet the time and 
care necessary prevent many from doing so. 1 feel convinced that 
it is an addition to the success of any operator, and when once fol- 
lowed for a length of time, no one would be Ukely to abandon the 
process. 

There are many easy ways of preparing a battery. Fig. 69 re- 
presents a battery known as Smee's. A may be a glass or earthen 
jar. B is a piece of silver attached to the connecting wire from 
one of the poles. C is another wire with a small bent hook to 
hold the plate. These two poles are immersed in the earthen dish. 
Fig. '70, which contains the silvering solutions. 




70. 71. 

Thus the connexion is perfect, and the operation is carried on. 
DanieVs Battery^ although not as simple as Smee's, is by many 
preferred. This battery is represented in Fig. 71. A and B are 
copper cyhnders, between which there is an open cyhnder of zinc 
C is a piece of silver plate, same as B in Fig. 69, and D is for same 
purpose as in Fig. 69. 
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Smee*s Battery may be charged "with sulphuric acid, dilated by 
water in proportion, one part acid to ten (by measure) of water. 
This same solution will answer to charge Daniel Battery Fig. 71. 
The more common method, however, is to make a saturated solu- 
tion of common sulphate of copper. This solution may be kept of 
equal strength by adding an excess of sulphate of copper. 

Silvering Solution, — Take any quantity of silver coin, or other 
silver, roll or hammer it thin ; cut in small pieces, this in order to 
save time; put the silver in a glass or earthen vessel (Florence flask 
is best) ; pour in nitnc acid and water, about three parts of the 
former to one of the latter. The operation of cutting up the silver 
may be fecilitated by applying a gentle heat. This blue solution 
consists of oxide of silver and of oxide of copper, both combined 
with nitric acid. Should the operator wish a pure solution of sil- 
ver, which, however, is not always used, he may obtain it in the 
following manner : — 

To separate the two metals contained in the above solution from 
each other, put some bright copper coins into the solution, and set 
it aside in a warm place for three or four days, occasionally giving 
it a circular motion. The separated laminse are pure silvery which 
are to be digested with ammonia until it ceases to be coloured blue. 
The silver, after being washed and dried, is again dissolved in nitric 
acid, and the Uquid, diluted with water, is kept as solution of 
silver. 

Either of the above solutions (the one of oxide of silver and 
copper, and the pure silver solution) may be prepared for use by 
putting them in a bottle, with a quantity of water, and adding 
common fine salt, you obtain a white curdy precipitate of chloride 
of silver. No matter how much salt is used, provided enough be 
added to throw down all of the chloride of silver. This solution 
should be well agitated and then allowed to stand for a few minutes ; 
thus the white precipitate is in the bottom of the bottle. When 
the water has become clear, pour it off with care, leaving the sedi- 
ment behind, then add a fresh quantity of clean water, shake, let 
settle, and pour off as before. Repeat the same for several times, 
and the excess of s^lt will disappear. Now to any desired quan- 
tity of the chloride of silver in water add, little by little, cyanide 
of potassium^ shaking well at each addition, until all of the 
cyanide is dissolved. Continue this operation, and add the cyanide 
until all of the precipitate is taken up and held in solution. 

This solution is now ready for the plate-cup. Fig. 70. Enough 
water may be added to cover any sized plate when held perpendi- 
cular in the cup. The strength of the solution may be kept up by 
occasionally adding the chloride of silver and cyanide of potassium. 
There should always be a very little excess of the cyanide. 

The plate should be well cleaned and buffed, and the Bolution 
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well stirred before it is immersed. Care should be observed to 
keep the solution clean, and allow no particle of dust to come in 
contact with the surface of the plate. The plate is now to be 
attached to the pde of the battery. After remaining a short time, 
it assumes a blue colour ; take it out, rinse freely with pure water, 
then dry with a spirit lamp, and it is ready for buffing. Buff and 
ooat in the usual manner. Some operators are in the practice of 
immersing the plate in the solution, and buffing twice. This addi- 
tional silvering is no improvement wherever there has been a 
proper first coating. 
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COPYING DAGUERREOTYPES, ENGRAVINGS, PAINTINGS, 6sO. 

In copying it is desirable to place the painting or engraving per- 
pendicular to the camera, and to so arrange them that the light 
will fall as evenly as possible over the surface. A very large paint- 
ing should be taken as small as possible, for the reason that the 
more distance from the painting to the camera, the better the outer 
edge will be in focus and the proportion preserved. 

There is sometimes a difficulty in copying daguerreotypes. This 
is caused by the reflection on ^e surface, and may be obviated by 
turning the picture until it can be distinctly seen on the ground 
glass, at the same time having a sheet of pasteboard, say twelve 
inches in diameter, fitted (with a hole through its centre) to the 
camera tube. 

Fig. 72 shows a very convenient arrangement for copying. F is 




a post, which is secured into the top A. This arrangement is 
similar to the top of the camera stand. Fig. 61. 

The copying-box. Fig. 59 or 56, can be placed on the top of 
the stand A, the box to be held by means of the thumb screws, 
E E. The frame, C, C, G, B, is fastened to the top, A, by means 
of the thumb screw, H. This frame moves upon the top, A, and 
is held in line by a small bead which runs in the groove in the 
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centre of A. The poets, C, C, have a groove and spring to 
admit and hold a plate-holder, in which is placed the daguerreo- 
type to be copied. This simple stand is very convenient, and the 
advantage, where much copying is done, I think will be more than 
an equivalent for the expense. 

If a copy of the same size as the original is desired, the distance 
from the lens to the original miist be the same as the distance from 
the lens to the ground glass. The copy can be magnified so as to 
produce a half size from a medium picture. For this it requires a 
tong copying-box, which admits of drawing out so as to increase 
the distance from the ground-glass to the lens to any requisite 
degree. 
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VIEWS BY THB DAaUSRREOTTPE PROCESS. 

DAauERRBOTTPE views are at present commanding much attention 
in this country. Their interest is not confined to the operator alone, 
but the pubHc appreciate the unequalled pencillings of nature. 
This dep^tment of the Daguerreotype art owes mudi to the well- 
known Artists, Southworth dh Hawes, of Boston. These gentle- 
men have carried on their experiments with a very marked and im- 
portant success. H. Whitteraore, a gentleman who has travelled 
over most of South as well as North America, has probably made 
the most valuable collection of views ever produced in this country. 
His collection presents a map of paramount interest. I saw a single 
view of the Falk of Niagara, which surpassed anytlang of the kind 
that has ever been presented before me ; the harmony of tone, the 
exquisite mellowness and faithful delineations, were unsurpassed, 
while the whole effect presented a charm rarely attending a Da- 
guerreotype view. Mr. W, produced his views with a common 
mirror for a reflector. 

I must not overlook the large collection of views taken by Mr. 
Vance, of Califbmia, He has over three hundred on whole plates. 
Thejr are of one state, and consequently do not present such gene- 
ral mterest as those by Mr. Whittemore ; yet they are a larger 
collection, and exhibit great skill and perseverance in the operator. 

In taking views it requires experience and a well directed judg- 
ment The location of the camera depends upon the view to be 
represented. Cameras having a long focal length are best adapted 
to taking views : this from the fact that the field is increased by 
length of focus. I would here remark that by increasing the focal 
length, more time is required for exposure ; hence in presenting 
views where animals are to be introduced, it is necessary to em- 
ploy a camera with a short focus. 

Mr. C. C. Harrison, of New York, has invented a ** view camera*^ 
which is a decided improvement above all others in use. This in- 
strument, if in any way objectionable, is only on account of the 
focal length. An outline wiU be seen in Fig. Y3. 

A is a tube three inches in length and three and three quarters 
in diameter. To one extremity of this tube is screwed a flange for 
the purpose of screwing it to the camera box (seen in the cut with 
three of the screw-holes). To the other end is soldered a conical 
flange B, with an openiug of seven eighths of one inch, to which 
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IB screwed a prism box 0, indoslng a right-angled triangular 
prism, whose equilateral sides are one inch, and its hypothenuse 
two and a quarter inches. D is the cap of a dark chamber, which 
k used to shut off the light when required ; the opening of the 




73. 



chamber where it connects with the box is seven eighflw of one 
inch, imd where it takes the cap is an inch and a half in diameter. 
Inside the tube A are placed two conical diaphragms, with an aper* 
ture of three eighths of one inch, corresponding in form to the 
^.^z^^i.:^^ a^^^^ T> ««,j 4-'ki> rvfi^Ai. mir\\ an AHArfciirA of seven 




x«o *,^M.lra -a. ««v/ w**i«««« «.*i achroinaticlens tfirec L 

in diameter, secured in a cell which is screwed in the end that 
festens on the camera box. This instrument has a field of thirteen 
inches, presenting a view sharp in aU its parts without any distor- 
tion. Its focal distance is nineteen inches. 

M. Lerebours makes the following observations in relation to 
choosing position, &c. : — , 

" For a view with an extended horizon, or for the reproduction 
«( a landscape, you must take great care not to adjust the point of 
view by the distant parts ; but, on the contrary, reserve all the 
clearness m focussing for the first and second range of foreground. 
The choice of the position given to the apparatus is of very great 
importance to the result. In taking edifices, withdraw where the 
nature of the ground will allow it, to the distance of double its 
greatest dimensions ; you will thereby avoid making it appear on 
the plate as if cramped for want of room. It is also requisite to 
choose a position at an elevation of about one third of the total 
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beight of the edifice, otherwise, in order to take the whole of it, it 
would be necessary to incline the camera, and then the vertical 
lines, which ought to be perpendicular and parallel to each other, 
would meet at an accidental point of incidence of the skj, and 
cause the edifice to appear falling." 
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SCIENCES, ARTS, AND LITERATURE. 



This eminently valuable semi-monthly Scientific Journal is presented 
(o the Public in the most convenient form for a book of reference, and 
is the oldest serial in the world devoted to the Heliographic Science. 

On the first of November, 1851, it entered apon the second year, and 
its success is unprecederUed in the annals of Scientific literature. 

The extensive circulation and flattering support which it has already 
received in Europe as well as in this country, enables the Publisher to 
enjoy to the most liberal extent the advantages of the most desirable 
information, both home and foreign. 

No expense shall be spared to render Hie work worthy of the eoUDtiy 
that presents the 

BEST DAGUERREOTYPES IN THE WORLD. 

In future, the same independent spirit and extensive resources will be 
enjoyed, and many additional auxiliaries will be in the possession of 
the Editor, thus affording the means of presenting to the leaders the 
earliest and most authentic information from all parts of the world, 
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The futtire volumes will be abundantly furnished with original 
writiDga from persons of standing in the Scientific World ; and the 
practical Photographer will here find a full account of such improve- 
ments as may from time to time develope themselves. 

From the Editor's long practical experience in the Heliographie 
Science, he will be enabled to present the subject in a pUin, clear, and 
open light 



d^itrartJ km €mmi^iAatxi Sntm 

[American Journal of Science and Arte.] 

** The rapid progresB of Science in this age is well seen in the fact that an 
Art, unknown a dozen years since, now demands a separate Journal for the 
pnblication of new facts and improvements daily coming to light. In this 
short time, as the Daguerreian Journal states, the number of artists in this pro- 
fession has increased in America to ten thousand ; and we believe that the 
skill here exhibited is acknowledged to be even superior to that of the land of 
Daguerre. This Journal is practical as well as scientific in character, and 
includes also information and criticisms on subjects connected with other 
popular Arts, as well as Painting and Sculpture." 

[International Magazine.] 

" A semi-monthly periodical, conducted with marked ability. We can 
refer to no more striking illustration of the advance of the beautiful art which 
the deceased (speaking of Daguerre) discovered, than the existence of such a 
work." 

[New York Tribune.] 

" The Daoxtskreiak Journal is a sprightly and well conducted Journal." 

[The Farmer and Mechanic.] 

« The Daouerreian Jottrnal. — It is with more than ordinary pleasure 
that we view this excellent work. It commends itself to the favorable notice 
of every friend of true science in the country. It is truly one of the best, and 
we- may venture to say by far the best publication of the kind in the country ; 
and we cordially recommend it to all who take an interest in the improvement 
of the Fine Arts of whatever name or class. 

« The November No. of the Journal commences the third volume of the 
work ; and we advise our readers to secure, if possible, the first two volumes. 
Mr. Humphrey, its editor, being a practical operator, and having superior 
facilities and abundant resources for supplying the most valuable information 
in every branch of the Heliographie Science, is a high recommendation of the 
work, and a guarantee of ito entire reliability." 
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[Montrose Democrat, Pa.] 

" This is a new feature in the Daguerreian World, and one which should h% 
hailed and encouraged, not only by Daguerreo typists themselves, but by every 
lover of Science and Art. What Artist that wishes to improve will not be 
delighted with such a pleasant and instructive visitor twice during every 
month." 

[Democrat, Cleveland, Ohio.] 

" There is much in it to interest the general reader, and of those engaged in 
Daguerreotyping, we doabt not it will be a valuable auxiliary." 

[Tribune, Worcester, MassJ] • 

" A popular Journal of this character has been long needed, in which new 
discoveries and new improvements in the arts are treated in terms intelligible 
to the general reader, and we take pleasure in recommending it to the numerous^-' 
class of persons who are now turning their attention to scientific investigation." 

[Mirror, Wyoming, N. Y.] 
** Every person who is in any way engaged in the Daguerreian Art, or who 
wishes to obtain reliable information upon that subject, should subscribe for it." 

[Messenger, St. Allan's, Vt.] 

" It can, and it bids fair to, aid this important and much abused Art of Son 
Painting." 

[Sentinel, WiUiamsport, Md.] 

" Heretofore the Daguerreotype process has been principally followed for the 
accumulation of dollars and cents, but we now have hopes that the day is not 
far distant when it will become a matter of taste and scientific investigation. 
We cannot too strongly urge all Artists and those who feel an interest in the 
Arts and Sciences, to take a copy of the work. We, as an amateur, should 
be very loath to part with so valuable a companion. We would not be without 
the valuable information it contains for five times its present piicd." 

[Courier, Pa.] 
** It deserves to be hberally patronized by the members of the Dagueneiaa 
profeBdon ; in fact, we should consider it to them an indispensable work." 

[Lancaster Gazette, Pa.] 

" The inunense progress which this department of Art has made, has given 
rise to the necessity for such a publication ; and we are glad to see that it is 
conducted with much ability, and contains much that must be of invaluable 
importance to every Daguerreotypist." 

[Gem of the North.] 
" A neat and well arranged sheet, devoted to an Art interesting and profit- 
able to all. Its pages are also devoted to general literature, selected with 
taste and care." 

[Amsrican, Waterbury, Conn.] 

** The November No. has appeared, and is indicative of talent worthy of the 
important Art it is designed to elevate." 
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[Detnocrat, Danville, Pa.] 

" We have carefully read, and do not hesitate to pronounce it a publication 
of rare merit." 

[Hudson River Chronicle.] 

" The Public begins to make inquiries as to ' causes and efiects.' Thii 
Journal answers many points hitherto deemed inexplicable/' 

Volumes might be filled with like sentiments of praise from the Press, 
but enough has here been admitted. 



In order that the friends of our cause may be well paid for devoting 
their time, the following unprecedented premiums are offered ; and these 
premiums shall be open for competition to the whole world, with ths 
single exception of the City of New York. 

To any person who shall famish the largest list of subscribers for the 
Daguerreian Journal for the present year, commencing with No. 1, 
Vol. III., will be awarded one of the best 

AMERICAN MAMMOTH CAMERAS, 
Tube and Box, present price. Two Hundred and Forty^two Dollars. 

As above for the list next to the largest, one of the best 
AMERICAN WHOLE CAMERAS, 
Tube and Box, present value. One Hundred and Eighteen DoUafs. 

For the Third list, one of the best 

AMERICAN HALF CAMERAS, 
Tube and Box, present value. Forty Dollars. 

For the Fourth list, one of the best 

AMERICAN QUARTER CAMERAS, 
Tube and Box, present value, Twenty-five Dollars. 

For the Fifth list, A MINIATURE CAMERA and a complete set 
of the back volumes of the Daguerreian Journal, Present price. Twenty 
Dollars. 

toira : 

m ALL CASES IN ABYASCE, 

One Copy, $3 I Four Copies, .... $9 

Two Copies, 5 | Ten Copies, .... 20 

Address, 

S. D. HUMPHREY, 

Puklkher^New York, 
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OF 

PHOTOGRAPHY? 

coNTAnmia 
An explicit Detail of the whole Process of 

MlilMlff]?lls 

Aeoording to the most approved method of operating, inelnding all th« 
improvements as practised by the most successful operators ; with a 
complete and full account of Apparatus ; and many val uable Recipes* 
Also, the process of Galvanizing, Electrotype, Calotype, Hyalotype, and 
M. BecquereFs process for producing colors. 

fSztonb €&iti0n. 
BY S. D. HUMPHREY. 

This little work of 144 pages will be sold, in paper covers, for 50 cts. ; 
leather, 75 cents. 

S. D. HuBiFaREY, Publishes, 
1849. New York. 

GEO. DOAK, 

Manafactnrer of Coating Boxes of all Sizes, 

CAMERA STANDS, 
And all kinds of Apparatus that may be especially ordered. 

Patterns for new articles will be made expressly to order. 

No. lai ANTHONY ST., 

New York. 
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NEW YORK 

DAGUERREOTYPE STOCK DEPOT. 

Scoyill Manufacturing Co., 

JKiy imiaojm^m::mm:^32TKr ac^ -^m. iKr ^s: 9 

NEW YORK, 

MANUFACTURERS AND IMPORTERS 

Ot e-rery Description of 

ID)A(&lIJIEmmE(D)TrYFE (B(D(D)ID)g, 

WHOLESALE AND RETAIL. 



The undersigned would call the attention of Daguerreotypists and 
the Trade to their improved £xtra Plate, which, by a new method of 
finishing, enables them to offer an article possessing a fine and soft sur- 
face, and requiring much less polishing than formerly. The edges of 
all are neatly bent. 

They also import the 

GENUINE STAR PLATE 40th. 
These are too well and favorably known to need praise from us. 

Having, within the past year, perfected our arrangements for the 
manufacturing of Cases, we are now prepared to offer to the public an 
article equal if not superior to any other in the market. 

We think it quite unnecessary to enumerate all the articles we keep 
for sale, but would simply state that we are prepared to furnish 

Every Description of Daguerreotype Goods, 

OP THE BEST QUALITY, AT LOW PRICES, 

and to fill all orders with promptness and dispatch. 
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CINCINNATI 

DAGUERREOTYPE STOCK 

iiTAlLflilHllMlIEINnr. 



The undersigned would call the attention of those wishing Da^ 
gnerreotype Goods to his Large and General Assortment of all Articles 
appertaining to the Daguerreian Art. The following named articles 
comprise only a few, compared with the great variety of his stock : 

CAMERAS. 

•* Voighilcmder and SohrCs " German Cameras. C. C. Harrison's 
Quarter, Halves, Wholes, Mammoth, View, and Quick Working 
Cameras-. Also a general assortment from other manufactories. 

COMPLETE SETS OP APPARATUS, 

Such as Coating Boxes, Mercury Baths, Plate Holders, Buffs, Buff 
Wheel, Peck's and Scovill's Patent Blocks, Lewis's New Iron Rests, 
Iron and Cbair Head Rests, Gilding Stands. 

CASES. 

Papier Mach^, inlaid with Mother-of-Pearl ; Velvet, in and out, with 
clasps and locks; Morocco, lined with Velvet, Silk, and Satin, Plain and 
Gilt; also a great variety of fancy patterns. 

PLATES OP ALL SIZES. 
Scovill's, Prench, 40th of the Star, and other first quality Brands. 

CHEMICALS. 

American, German, and Prench Bromine ; Dry and Chloride of Iodine ; 
Hydrofluoric Acid ; Cyanide of Potassium ; Pure Distilled Mercury ; a 
superior article of Chloride of Gold, for gilding ; Hyphosulphite of 
Gold ; Chloride of Calcium ; Colors ; Rotten Stone ; Rouge, an excellent 
article. 

Lamps, Nippers, Glass Punnels, Glass Graduates, Prepared Buck- 
skins, Brushes, &c., &e. 

All of the above articles are of the first quality, and will be furnished 
at reasonable rates. 

Orders punctually attended to and satisfaction given. 

PETER SMITH, 

96 Fiftli Street, Cincinnati, Ohio. 
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HARRISON S 

AflSSRIfft AH CJUHQSR AS 



The undersigned would call the attention of persons desirous of 
obtainiDg Cameras, to those of his own mann^cture, which he flat- 
ters himself will stand in competition with the best ever produced. 

These Cameras received at the late Fair of the American Institute 
the highest award, a 



As well, also, the greatest praise at the World^s Fair. 

Extensive arrangements are now completed for furnishing all 
orders, whether large or small ; and Mr. H. feels confident that those 
who may favor bis work with a trial, will become fully convinced of 
their superiority over every other Manufactory, whether 

AMERICAN OR FOREIGN. 

Cameras of all sizes, from the smallest to the largest mammoth, 
and in all cases warranted. 

The attention of every Daguerreian is called to his improved 

VIEW CAMERAS, 

which are looked upon as indispensable in presenting perfect and 
desirable views. These View Cameras are simple and plain, possess- 
ing every requisite for the traveller and artist. 

The following is from the Daguerreian Journal : 

** We have recently seen a view taken with one of Harrison's View 
Cameras, which is certainly one of the best that has ever been produced. 
It is worked with a clear field, and with a sharpness we rarely witness in 
an ordinary daguerreotype." 

Orders thankfully received, and filled with promptness. 

C. C. HMRISON, 

85 Duane street, JVe^r York. 
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LEVI GHAPBIAN, 

NEW YORK, 
Mannfattnxtx atib IBtakx in 

DAGUERREOTYPE STOCK. 



Mr. C. would call the attention of the Daguerreian operator to his 
superior American Cameras of his own manufacture. This is an article 
worthy the consideration of those desirous of receiving a good article, as 
ia price and quality all can be suited. 



PECK'S PATENT PLATE HOLDER. 

This holder is a desideratum, and only requires to be used to be 
appreciated. It is so constructed that it will hold the plate through all 
the stages of cleaning, buffing, polishing, coating, taking the picture in 
the camera, and mercurializing without any change. During the whole 
process the plate need not be touched with the fingers, and does away 
with the use of wax. 

Extensive arrangements have been made at this Establishment for the 
manufacture of 

CASES 

from the different materials, and of every style, from the 

m©(HllIiT IPi^PDEI^ li«a^©lKllE ■ 

to the various qualities of morocco. 



FRAME MATS 

Of very fine and exquisite workmanship, which will favorably compare 
with the best ever introduced into the American market. 

All orders, American or Foreign, attended to with promptness and 
dispatch ; and in all cases the greatest satisfaction will be given. 

LEVI CHAPMAN. 

New York, Jan., 1852. 

18* 
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CENTRAL NEW YORK DEPOT 

FOR THE SALE OF 

MMiiTmm&iiiTmm 

A. B. MORTLEY, 

158 GENESEE STREET, UTICA, 

NEW YORK. 



A complete assortmeDt of Plates, Chemicals, and Apparatus of all 
kinds, may be found at the above establishment, at the lowest New York 
prices. 

I am constantly receiving all the various new styles of Farcy Cases, 
improved Apparatus, etc., and artists may be sure of finding a large 
and complete assortment of the above goods in my Stock to select 
from. 

fg^ Goods sent to, and collections made from, all parts of the 
Country. 

Chromatype Polishing Powder. 

I would call the attention of Dealers and Artists to this new and 
beautiful preparation, which I am manufacturing, for Cleaning and 
Polishing Daguerreotype Plates, and which I am confident they will find 
superior to anything now in use for that purpose. 

1 have Certificates from many eminent artists as to the superiority of 
the above article, which accompany each bottle. 



Pure Chloride of Gold. 

I am also manufacturing a very superior article of Chloride of Gold, 
which being made from refined gold, contains no impurities of copper or 
silver. Every artist knows the importance of obtaining a good article of 
gilding, and that the difference paid for a pure article is no consideration. 

SeoTill Hanufaetnring Co., 

67 Maiden Lane, New York, 

E. Anthony, 

308 Broadway^ New Yorh^ 
Wholesale Agents for the Gold and Powder. 
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C. L'HOMDIEU'S 

CHAIULESTON 

Slock JBtpoU 

Where may be found a complete assortment of Da^erreotype Goods at 
NEW YORK PRICES. 



All about this vicinity are requested to examine my Stock before 
purchasing elsewhere. 

C. L'HOMDIEU. 

Charleston, S. C, 



Daguerreotype Furnishing Rooms. 
Wm. a. wisong, 

No. 2 N. LrlBERTY ST., BAL.TIMORE, 

MARYLAND, 
HAS CONSTANTLY ON HAND 

A Full and General Assortment of Stoek, for Daguerreotype Use, 

EMBRACING EVERY VARIETY OF 

CAMERAS, PLATES, CASES, FIXTURES, TRAYS, 

CHEMICALS, 

AND MATERIALS USED BY DAGUERREIAN ARTISTS, 

All of wfiich are offered at the lowest market rates. 

Orders from artists are respectfully solicited, and forwarded with 
dispatch. 
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BENJAMIN FRENCH, 

Smpovttx avib Wealtr in 

DAGUERREOTPYE APPARATUS. 

No. 109 WASmNOTON STREET, 

BOSTON, MASS. 



The Daguerreotypists and the Trade are respectfally invited to call 
and examine my large and splendid Stock of Goods. 

Fbehch Plates of a sufebior qtjalixt, 
Sgovill Plates, 

VOIGHTLANDEB AND SoHN's CAMERAS, 

Americas Cameras of the best quality, 

Fbames of all sizes ahd sttles, 

Paheb Mache, 

Fancy Book, 

Jenny Lind, 

Silk Velvet Cases of eveby variety, 

Gold and Gilt Lockets, 

Chloride of Gold, 

Chemicals, 

Preservers, 

Mats, 

Camera Stands, 

CoAHNQ Boxes, 

Jenny Lind Head Rests, 

Buffing Wheels, 

Buckskins, 

And every Description of Daguerreotype Materials used in the business 
constantly on hand and for sale, wholesale and retail, at tiie lowest ^»^ 
prices. 

In fact, everything necessary to the production of the Da^erreotype 
will he furnished with dispatch. 

B. FRENCH. 
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FITZGiBBON'S 

DAGUERREOTYPE GALLERY 

AMD 

ESTABLISHMENT, 

No. 1 FOURTH AND MARKET STREETS, 

ST. LOUIS, MO. 



This Establishment, occupying eight rooms, is now complete in all its 
arrangements, and the Subscriber is ready to furnish pictures in hia 
usual perfect manner. 

Persons in want of Daguerreotype Goods will find a large and full 
supply of the best Stock, comprising a complete assortment of 

AMERICAN AND FOREIGN CAMERAS. 
Cam of every Deseription,— Skell, Papier laebe, and loroeeo, 

of all sizes and quality. 

PLATES, 
Scoyill's, and French of all the first quality brands. 

CHEMICALS OP EVERY DESCRIPTION. 

APPARATUS, 

Chemical Boxes, Plate Holders of different patterns. Mercury Baths, 
Head Rests, Iron and Lewis' Patent, Buffing Wheels, &c., &c. 

The Subscriber has had long experience in the Stock Trade, and from 
his extensive knowledge of the Eastern Market, he flatters himself that 
he will be enabled to present a full equivalent for all favors, and render 
the most perfect satisfaction to those who may favor him with their 
patronage. 

J. H. FITZGIBBON, 

No. 1 Fourth and Market 8treet9f St LouU^ Mo, 
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JOHN SAWYER 

(SaccesBor to Wm. Shew), 
125 WASHINGTON STREET, BOSTON, 

Mannfatlnxtx aub Dcakr in 

IMUIIllSff 11 imMUiS, 

PLATES, CASES, FRAMES, 

GOLD AND PLATED LOCKETS, 

©[MKEB^ilOALg, 

And every deecription of Goods used in the Daguerreotype Business. 

Peraons desirous of purchasing are respectfally invited to examine my 
assortment, which comprises a complete and fall assortment of articles 
in the Daguerreian art 

JOHN SAWYER. 
BUFFALO 

DAGUERREIAJ^ ROOMS 

Am) 
(The oldoBt and ten times the most extensive in Bufialo, N. Y.) 



McDONELL & Co., 

IMPORTERS, MANUFACTURERS, AND DEALERS IN 
AU kinds or 

DAGUERREOTYPE MATERIALS, 

Keep a large supply constantly on band, and make superb Pictures, from 
medium to mammoth size, in any kind of weather. 

Daguerreian artists requiring iStocA; or Instrueiien in the Art, can be accom* 
modated at this Establishment to good advantage. 

D. M'DOKELL, 

192 Main Street, Buffalo. 
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DAGUERREOTYPE STOCX 

liTAlLOilHlli^flilNIT. 



The SiTBSCEiBEB would respectfally inform the Daguerreian Artists 
that he has constantly on hand a large assortment of Daguerreotype 
Apparatus, Plates, Cases, and Chemicals, comprising in part the fol- 
lowing : — 

VOIG^TLAWDEE & SoHn's, HaEEISON's, LeWIS & PeEET's 

CAMERAS, 
and other Apparatus of the most approved styles. 

PLATES. 
ScovilPs, Chapman's, and the different brands of French plates. 

CASES. 
Silk and Velvet lined. Papier Mache, and a great variety of fimcy 
cases. 

CHEMICALS. 
American, Grerman, and French Bromine ; Chloride of Iodine ; do. 
Gold; Calcium; Mercury; Rouge; Rotten Stone; Black Polish; 
Colors. 

Brushes; Rosewood and Papier Mache Frames; Mats; Glass Pre- 
servers ; Prepared Buckskins, &c., &c. 

Every article used in the business I will furnish to operators, at retail 
or wholesale, as low as the same quality of articles can be bought in 
New York or elsewhere. 

Our motto is Small Profits and Quick Sales. 



N. E. SISSON, 

No. 496 BROADWAY, ALBANY, N. Y. 
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JAMES IRVING, 

Daguerreotype Stock Establishment, 

218 RIVER STREET, TROY, 



The Proprietor of this Establishment would call the attention of 
Operators to his extensive assortment of Daguerreotype Goods, whkh 
he will sell on reasonable terms. 



mm% mmEm 



WELL KKOWW 

FOR SALE AT 

BECKERS & PIARD'S, 

No. 210 BROADWAY, 
N^tD ffiork. 



TROY 

MMiiMiM tmi wm. 

R. D. BARDWELL, 

DEALER IN 

Sagnemotype Apparatus, Plates, Cases, Frames, Faney Book Cases, 
loekets, Mattings, Preservers, Chemieals, &e., fce. 

jPor Sale at the lowest possible prices. 
166 RIVER STREET, TROY, N. Y. 
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W. & W. H. LEWIS' 

Mammoth Skylight Daperreotypes, and Premium 
Manufactory of Daguerreotype Apparatus. 



CO 
00 

1-4 

Q 

a 

< 
H 




> 

ffi 

H 
O 



QO 

CO 



iS^ratt; JSTaf Pressing Machines^ and the following Patented 
Articles^ viz : 

Camera Boxes, Camera Tubes, Camera Stands, Buffing Machines, 
Plate Vices, Head Supports, Sitters* Tables, and Gilding Stands, 
together with all other Apparatus appertaining to the Art ; including all 
sizes of American Tubes and Lenses of our own manufacture, equal to 
Any imported ; and every variety of Daguerreotype Frames and Show 
Frames on band and made to order. Plates, Cases, Chemicals, Polishing 
Materials, &c., for sale at the lowest market prices. 

JENNY LIND TABLES, 
By the application of various tops can be converted into Ladies' or Gen- 
tlemen's Toilet Tables, Lamp Stands, Artists' Easels, Reading, Writing, 
and Music Desks, Ladies' Work Stands, Fire Screens, &c., &c. They 
are also peculiarly adapted as a stand for the bedside of the Sick. 

N.B. — All infnngements on the above Patents vdll be promptly and 
legally dealt with. 

Depot, No. 142 Chatham street, New York. 

Manufactory at Daguerreville^ New Windsor^ 
Orange County^ N, Y, 
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MYRON SHEW, 

DEALER IN 

DAGUERREOTYPE MATERIALS 

iVb. 118 CHESTNUT STREET, 



Mr. Shew would respectfully inform his friends and cnstomers that 
he has removed his place of business from his old stand, No. 116, to 
No. 118 Chestnut street, two doors from his former place, where he haa 
made a permanent location, and, having* greater facilities, will be better 
able to meet the increasing demands of his business. No pains will be 
spared in the selection of articles used by Daguerreian Artists, and every 
effort will be used to give satisfaction to hrs customers. A good supply 
of all articles used in the business constantly on hand, comprising 

GERMAN AND AMERICAN CAMERAS OF ALL SIZES, 

CAMERA STANDS, 

COATING BOXES, MERCURY BATHS, HEAD RESTS, 

BUFFING VICES, GILDING STANDS, LAMPS, 

PLATES, CASES, FRAMES, GOLD AND GILT LOCKETS, 

A Variety of Fancy Cases, t^e., &>e. 

Mr. S. having had a number of years^ practical experience in the 
Daguerreian Art, feels confident that he is prepared to give satisfaction 
to his customers in the selection of articles used in the business. 

This being the only establishment in Philadelphia devoted exclusively 
to Daguerreotype Materials, artists will find it to their interest to call at 
once where they are sure of findmg every article used in the art 

Orders from the country promptly and faithfully attended to. 

Mr. S. would take this opportunity of returning his sincere thanks for 
former patronage, and solicits a continuance of the same. 

MYRON SHEW. 

Digitized by VjOOQ IC 



DAGUSRREIAN ADVERTISER, 285 

DOBYNS & Co., 

Nofl. 6 and 28 CAMP STREET, NEW ORLEANS, La., 
No. 6 FRONT ROW, MEMPHIS, Teiw., 
No. 489 MAIN STREET, LOUISVILLE, Kr., 
And ST. LOUIS, Mo., 

DESAI^BRS IN AJaTa B:INI>S OF 

ID)A©IUEIRmE(DirTPE ©(DdDM, 

Have constantly on hand an assortment of such articles as are required 
in the Art, all of which will be sold at reasonable rates. 



Persons desirous of purchasing are requested to examine our Stock. 



CLEVELAND 

JBasatxxtoi^pt Stock IBtpoU 

JOHNSON & FELLOWS, 

SUPERIOR STREET, CLEVELAND, 

OHIO, 

Keep a large and well selected assortment of Daguerreotype Goods on 
band, and for sale at the lowest New York prices. 

We respectfully call the attention of Operators to our assortment of 
goods, which we warrant genuine. 

Every exertion will be made to keep the best, latest, and cheapest 
goods on hand. 

Our assortment consists of every variety of Cameras, Plates, Cases, 
Chemicals, Polishing Materials, Apparatus, Fixtures, Frames, Sockets, 
&c., &c. 

Instructions in the Art are carefully given. 

Clias. !E. Jolinsoii, 
Parker Felloi^s. 
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GURNET'S 

AMERICAN COMPOUND. 



The UDdersigned has frequently been called upon to furnish his 
Chemicals ; but a desire to devote hk attention exdusively to that 
branch of the business pertaining to the practice, has hitherto 
prevented him from gratifying the demand. 

Having recently made extensive alterations in his Establishment, 
as well as possessing other advantages, he is now prepared to fur- 
nish his 

OTMTOTOID) 

to those who may feel desirous of giving it a trial. 

The following from The Daguerreian Journal will show the esti- 
mate of its goodness by those who have tested it : 

" Guknet's American Compound is tho name of a tried Chemical, now 
placed before the Daguerreotype world. We feel highly gratified in being 
able, from experience, to speak in the most favorable terms of this valuable 
Compound. We have seen, and do every day see, the most flattering results ; 
and if the inventor can produce fine impressions, there is no doubt but that 
others will be enabled to do the same with success." 

This Oompound is put up in square six-ounce bottles, and labelled, 
giving directions, &c., &;c. 

Price $1 per Bottle. 

For Sale by Stock Dealers generally, 

J. GURNBY, New York. 

See next Page. 
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maivutionB for Hse. 

Put this CoMFOUND (about one quarter of the quantity contained in the bottle) 
in a half-size coating box (other sized boxes in proportion) ; to this a very little 
may be added every four or five days, or when the color has left that remaining 
in Uie box. It is advisable to have the old Chemical remain in the box to the 
depth of one inch or more. 

No. 1. Coat the plate over dry iodine, to a deep yellow or light rose color, 
change the color over the compound to a bright cherry red, recoat over the 
iodine from one third to one half as long as at the first coating. 

No. 2. Coat over dry iodine to a bright yellow color, and then over the 
compound to a pink, then lecoat over the iodine one fourth as long as at first 
coating. 




In presenting this Compound I endeavor to lay before the Dagucrrelan Operator an arti- 
cle capable, )n skilful hands, of prodncing the most flattering results. 

The agents employed in its combination are of Itnown purity ; every precaution has 
been taken to secure the greatest uniformity in its manufacture, and I feel confident that 
with a trial the operator will find it suited 
to his purpose. 

1 have found it advantageous to use 
two combinations. Na 1 for warm wea- 
ther, or when the temperature of the 
atmosphere is above 65 degrees. No. 2 
for a lower temperature, or under 65 de- 
grees. This method Is attended with the 
most gratifying restilts. New Tons. 
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NEW ORLEANS' 

Daguerreotype Stock Establishment 



Eo JFAC©! 



Keeps a full and complete assortment of goods required in the Da- 
guerreian Art 

Mr. J. has for a long time been located in the city of New Orleans. 
From his extensive acquaintance with the Northern Market he can, no 
donbt, give entire satisfaction to all who may favor him with their 
patronage. 

DACUERREIAN ESTABLISHMENT. 



JOHN ROACH, 

©ptutan, 

79 NASSAU STREET, NEW YORK, 

Has always on hand, VOIGHTLANDER INSTRUMENTS, quarter, 
half, and whole size. 

American Instruments, Roach's make, warranted to be superior to any 
yet made in the United States. They work with sharpness and quick- 
ness, and persons purchasing can test them with the high priced German 
instruments. 

Coating Boxes, Flint Glass Jars, cemented in and ground air tight 

Mercury Baths, with Thermometer Scale in front 

Head Rests, Stands, Cases, Chemicals, d^c. 

Plates, French 40th of the Star, and other first quality brands. 

Bromine, Roach's Triple Compound, now called Quick-stuff, works 
with certainty and quickness, in all weather, and pictures taken with it 
have a rich white tone. 

GALVANIC BATTERIES, &c. 
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Daguerreian Materials only. 



EDWARD ANTHONY, 
3mpoxttx 



Mannfactnxtx 



MGUEEKEOTYPE 



MATERIALS, 



IStm Dork. 
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MCSlo. 



The Subscriber informs the public that he still continues to carry on 
the business of Drawing and 

IIWMIM 11 fill. 

His Establishment is unsurpassed in the United States for doing 
every possible description of work in his line, promptly, and in every 
style of the Art, upon the most reasonable terms. 

AU kinds ot 

35nnk SlWratine, fficgcjine €mm, 

VIEWS OF BUILDINGS, 
MACHINERY, LANDSCAPES, &o., 



-^9 

SOCIETIES' SEALS, DRUQQISTS' LABELS, 

NEWSPAPER HEADS, BILLHEADS, 

ENVELOPS, TOBAOOO, AND OTHER STAMPS, 

Illnstrations for Printing in Colors, £c., £c., 

Drawn and engraved in the best manner. 

The experience of many years enables him to feel confidence in his 
efforts to give satisfaction to all who may favor him with their patronage. 

N. ORR, 

52 Jolm street^ 

year Nauau street, New York, 
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